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ABSTRACT 

This report on a House congressional hearing on 
proposed legislation regarding the improvement of science and 
technology education and advanced technical training in two-year 
colleges presents testimony, along with prepared letters, statements, 
and supplemental materials. The report opens with an introductory 
statement by Rick Boucher, the House subconuaittee chair, and 
continues with testimony and prepared statements on the Technical 
Education and Training Act of 1991 (H.R. 2936) and the National 
Community College Technology Act (H.R. 3606). Statements and, in some 
cases, responses to questions by st^c^ittee meml^rs are provided by 
the following witnesses: Nebraska Congressman Peter Hoagland? Dr. 
Luther S. Williams, National science Foundation? Jeff Ellison, Intel 
corporation? P. Douglas Groseclose, Martin Marietta Electronics? Dr. 
Cary Israel, Illinois Community College Board? Dr. William F. Synder, 
Wytheville Community College (Virginia)? and Dr. Paul C. Gianini, 
Jr., Valencia Community College (Florida). The report concludes with 
the subcommittee markup of H.R. 2936 and the full committee markup of 
H.R. 2936. An appendix provides statements submittaa by Sam viiiareal 
of the Texas Engineering EKtension Service, Texas A&M University 
Systpm, and V. David Vandelinde, the Chair of the Engineering 
Education Coalition, along with the subcommittee report on H.R. 2936. 
(JMC) 
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SCIENCE AND TECHNOLOGY EDUCATION IN 
TWO-YEAR COLLEGES 



TUESDAY. NOVEMBER 19. 1991 
U.S. House of Reprebentativks, 

COMMITTSE ON SCIENCE, SPACE, AND TSCHNOUXSY, 

SUT^OaMOTTEE ON SCIENCE, 

Washington^ D.C 

The subcommittee met, pursimnt to notice, at 9:87 am. in room 
2825, Rayburn House Office Building. Hon. Rick Boucher [chair- 
man of the subcommittee] priding. 

Mr. Boucher. "Hie subcommittee will rome to order. This morn- 
ing, the Subcommittee on Science mil review propo^ legislation 
directed toward tbe improvement irf scieoice and ta:hnology educa- 
tion emd advanced technical traini^ in two- y^u* coU^^. 

Two-year coU^es are a m^r contributor to hi^xer education in 
the United States. In 1990, 1,300 two-year institutions enrolled ap- 
pnnumately 5 million studente. That number oimprs^ 43 percent 
of aU undergraduate students in the Nation. From the standpoint 
of science and technoli^ ^ucation, two-y^ collies are i»rticu- 
larly important as a potential source of ^ture EKdentists and engi- 
neers and as a nu^or provider of vocational training. 

While thew in^tutions plagr an important role, they often face 
pnrf>iems that imp«ie their eifectiven^. Some faculty at two-y^ 
institutions are not well trained for their tasks. Many labor under 
heavy teaching loads and work in an environment that often lacks 
scholarly tradition. Laboratory facilities and equipment are often 
outmoded and expensive to upgrade. 

Our hearii^ today will focus on two items of l^islation: H.R. 
2936, the Technical Education and Training Act of 1991, sponsored 
by our colleague from North Carolina, Mr. Price, and H.E. 3t>«6, 
the National Community CoII^ Technolc^ Act, spon^red by our 
colleague from Nebradta, Mr. Hoagland. Both bills drr^ the Na- 
tional Science Foundation to administer grant programs to 
strengthen the instructional base in advani^d technolc^ at two- 
y^ collies and to support a variety of jmrtnerdiip arrangements 
with w(»ndary «:hools and with four-year institutions. 

Our purpose today is to assess whether these bills addre^ the 
mrat critical iraues for improvement of advanced tedbnical trainii^ 
at two-year colleges and whether the propoEN^ programs are likely 
to achieve their goals. We are also inter^ted in learning how the 
proposed programs relate to similar activities that are sponsored by 
other Federal agencies and by the private sector, and whether the 

(1) 



2 



National Science Foundation is the proper agency to administer 
the grants that are rerommended in the propo^ bills. 

We are vezy pleased to hai^ wiUi us this morning the authora of 
these two m^sur^ Mr. Price and Mr. Hoagland, both of whom 
have been leaders in the national effort to ensure that the United 
States has a well-trained work force up to the task demands of the 
21st Century. 

Following their statenoN^nte^ we will also h^r from a repre^oita- 
tive of the National Science Foundation. Finally, we will have a 
panel of repr^ntatives from two-y^ coUe^pes and irom industries 
that use two-year colleges for advanced technical training. 

On behalf of the subcOTimittee, I want to extend a welcome to all 
of our witnesses this morning. Before tomii^^ to them, I would like 
to now recognize the gentleman from New Mexico, Mr. Schiff, for 
his opening staten^nt. 

\Th prepared statement of Mr. Boucher follows:] 
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BY 

simcomoTTEE m scmm:E 

HEARING ON SCIENCE AND TEOmOLOGY EDUCATION 
m TWO-YEAR C(^±E6ES 

HovmrAer 19, 1991 

This /mining the Subcommittee on Science will 

review proposed legislation directed toward the 

in^rovement of science and technology ethication in 
two-year colleges. 

Two-year coUeges are a maj(^ contributor to higher 
education in the United States. In 1990, 1300 two-year 
institutions enroNed approximately 5 million students, 
v^ich comprised 43 percent of aff undergraduate 
students. 

From the standpoint of science and technology 
education, two-year colleges are particularly important as 
a potential source of future scientists and engineers and 
as a major provider of vocational training. Nationally, 
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about 30 percent of two-year coHege students transfer to 
four-year institutions, and industry ^ends more than $S 
billion per year on training provided by two-year colleges. 

While two-year cotteges play an important role in 
science and technology etkication. they face problems 
which impede their effectiveness. Some faculty are not 
well trained, have heavy teaching loads, and work in an 
environment that lacks scholarly tradition. Laboratory 
facilities and equipment are often outmoded and 
expensive to upgrade. 

The hearing today will focus on H.R. 29.16, the 
Technical Education and Training Act of 1991, and H.R. 
3606, the National Community College Technohgy Act. 
Both bills direct the National Science Foundation *o 
administer grant programs to strengthen the instructional 
base in advanced technologies at two-year colleges, and 
to support a variety of partnership arrangements with 
secondary schools and with four-year institutions. 

2 



Our purpose today is to assess whether or rmt these 
bi^ atki-ess the most critical issues fw iir^jrovement of 
science and techntdogy et&icatitm at two-year coOeges and 
whether the pre^osed pro-ams i^e likely to achieve their 
goals. We are also interested in how the pre^osed 
programs relate to similar activities now sponsored by 
federal agencies or the private sector, and if NSF is the 
proper agency to atbninister the proposed programs. 

We are very pleased to have the authors of the two 
bills, Rep. David Price of North Carolina and Rep. Peter 
Hoagland of Nebraska, with us this morning. Following 
their statements, we will hear from a representative of 
^^NSF. Finally, we will hear from a panel of representatives 
of two-year colleges and representatives of companies 
which use two-year colleges for high-technohgy training. 

We welcome all of our witnesses and look forward to 
your testimony. 
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Mr. ScwFF. Thank ymi, Mr. Qiaiman* I will be hrM. I want to 
fint thank von &»r iw^lii^r this hearing and timnk tt»B witness 
for oraiing, Y<hi have jj^ointed <mt tl» fmt thrt 18 often Umt s^t of, 
that mill^cia Ain^rican afaodents are mA in fmir-year universi* 
ties. They are in c^her educatitmal institutk»is» and it is imxmrtant 
that the Congress j^v attent«m as to the level of educaticm^n 
this cc^t science mm technology education—tl^t is available in 
thc^ institutions, and in i^rtiaiJar, how we can amist 

I have to say, hxmewer^ to tl^ wiU^sns— our c^lleaguffi who 
me waiting to testify becaxiw they know about what I am going to 
say — ^t Uiis is an extremely busy time with a number of commit- 
tees meeting simultanecmsly. M)^ ranking number, Mr, ^U!kard, is 
at a conference a>nmuttee n^tmg, and I am going to be foing to a 
Judiciary Committee meetii^;, and I araume that other Members 
may be m and out 

I want to stress to the witne^^ that even Uiot^h Uus is all hap- 
pening in the midst of a number of other things, we are jmying 
great attention to what you are going to tell us traay. I have a staff 
member here in the room who will remain here during the entire 
proc^ings and will let me know abmit the nature oi the testimo- 
ny. So I want to assure you that even thoi^ there are some com- 
ings and goings, we are very interrated in what you are saying and 
we are not disr^^ardin^ it 

Hiank you, Mr. Chairman. 

Mr. Bouciim Hie Chair thanks the gentleman and recc^nizes 
the gentleman from Or^n, Mr. Kopetski* 

Mr. KopEiSKi* Thank you, Mr. Chairman. I join with my col- 
league from New Mexico m applaudii^ you for tills timely hearing. 
I, too, serve on the Judiciary Committee, and we have a markup 
this moming. 

Mr. Chairman, Or^^on has been in the fore^nt in its develop- 
ment of two-year onnmunity colle«f schools. We have 16 differesit 
comtmunity coU^ districts m our Kate. 

As a result of change in our finandi^ structure to the negative, 
quite frankly, we are seeing for the first time this year, a dramatic 
^lift in students away from the fbur-yi^ instituticms into the two- 
year colleges. That is because our State experience a 30 percent 
tuition increase this fall in our four^y^u* ^nools. "Hiis is driving a 
number of students to the two-year coU^pes. 

Thew students will go on and complete their four-y^ degree, 
some of them m the ^riences, so this hearing is very tini^ly, not 
just for the State of Or^im, but I think for otl^ States as well, as 
this local government financing phenomenon becomes a reality in 
of the States. So I oimmend you and commend my two col- 
le£^es at the witness table for the foresight in the bills that they 
have introduced. 

Mr. BoucHiR. The gentleman from Indiana, Mr. Roemer. 

Mr. RoEMSR. Hiank ymi, Mr. Chairman. I would like to join with 
my colleague from Qn^on in iraluting and commending you and 
the ranking member for ymir foresight and dilifienc^ in pursuing 
this matter. As a member of the Education and Labor Committee, 
we have been working on many similar prdblems and looking 
through our h^uing process at what we are now calling, not non- 
traditional students going two-yrar schools, but new traditional 
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^dents going to two-year schools. Hiis is a pn^lem that we face 
in terms of demographic explceion for more and more of our stu- 
dent attending thi^ twot-y^ schools and community schools, 
trying to get training in the scicnc»s. „ „ , . j 

I wimld like to also commend our colleague, Mr. HtKigland and 
Mr. Price, for their input and time here Uiis morning. I attended a 
hearing down in Mr. Price's district on education with the Reau- 
thorization of the Higher Education Act, and I am very much look- 
ing forward to hearing his insist and also the articulation from 
Mr. Hoagland from Ndiraska as iroll. 

Mr. Chsirman, in inclusion, on the «iitorial page of this morn- 
ing's "Washington Post," one of the writers talks about ways by 
which we address our economic woes, and they didn't talk about 
tax cuts for the middle class; tiiey didn't talk about quick solutions 
and rhetoric; they talked about long-term solutions, such as the 
problem we are facing with addr^ii^ our f^nomic competitive- 
ness and trade problems, our educational reform problems, our 
high wages/low skills dilemma, and looking at civilian training in 
the «:iences so that we can get technolc^ off the shelve int» the 
<»mmeitial sector and trade this technol<^ as a final product with 
other countries. j , , 

These are some of the long-term solutions that we need to look 
at T very much look forward to hearing our astute coUeagu^talk 
about some of th^ solutions today before us. I do ask, Mr. Chair- 
man, to revise and extend and submit a statement for the record. 

Mr. Boucher Without objection, the gentleman's statement and 
the statement of any other Members who desire to submit them 
will be included in the r^rd. 

JThe prei»red statements of Mr. Packard and Mr. Ccwtello, plus 
the Washington ftwf article follow;] 
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STATEMENT OF 
THE HONORABLE RON PACKARD 
SaENCE SUBCOMMITTEE 
HEARING ON SCIENCE AND TECHNOLOGY EDUCATION 
IN TWO-YEAR COLLEGES 
9:30 A.M., 2325 RHOB 
NOVEMBER 18. 1991 



THANK YOU MR. CHAIRMAN, 

I JOIN THE CHAIRMAN IN WELCOMING THE 
DISTINGUISHED PANEL OF WITNESSES WHO HAVE COME TO 
TESTIFY TODAY - IN PARTICULAR I WOULD LIKE TO 
RECOGNIZE MR. PRICE AND MR. HOAGLAND - WHOSE BILLS 
WE WILL BE REVIEWING. 

TWO-YEAR COLLEGES REPRESENT A SIGNIFICANT 
EDUCATIONAL RESOURCE IN THIS COUNTRY - WITH OVER 
40% OF ALL COLLEGE STUDENTS ATTENDING A COMMUNITY 
COLLEGE. GIVEN THIS STATISTIC, I PRAISE THE CHAIRMAN 
FOR HOLDING THIS HEARING ON A TOPIC THAT WILL GIVE US 
INSIGHT INTO THE TECHNICAL CURRICULA* AVAILABLE AT 
COMMUNITY COLLEGES. 



f2 



I 



9 

I BELIEVE THAT THE NATIONAL SCIENCE FOUNDATION 
DOES HAVE A ROLE TO PLAY IN ENHANCING THE SCIENCE 
AND MATHEMATICS PROGRAMS AT TWO-YEAR COLLEGES. IT 
IS MY UNDERSTANDING THAT NSF WAS OPPOSED TO H.R. 
2936 WHEN THE AGENCY WAS CALLED TO TESTIFY BEFORE 
THE TECHNOLOGY AND COMPETITIVENESS SUBCOMMITTEE 
DUE TO THE BILL'S NARROW FOCUS. I WILL BE INTERESTED 
TO HEAR ABOUT THE CURRENT PROGRAMS AT NSF THAT 
MAY ALREADY HAVE A DIRECT IMPACT ON ADVANCED 
TECHNOLOGY EDUCATION AT TWO-YEAR COLLEGES. 

ONCE AGAIN I WOULD LIKE TO THANK THE CHAIRMAN 
FOR HOLDING THIS HEARING. 



ERIC 



10 



ikaS'MHiiliM DC miA lit* 
Tls (TOA M«t 

!*••;•«> «m 
»*ST «T iiHft» n ain't 



Crogrtfit of tge anitd fttatrd 
ftot»» of fifurmnidttotf 

, IDC 2C^t3-mi 



MR. CHAimiA]i« 'niANIC YOU ITO CAIXIHG THZS HEARIKG. 1 AH PLEASCX) 

TO BE HERB AS w msoms scxBiKrB Am> Tmim^UMsy m;cATi<»i XK iVO- 

YEAH COUaCBS. X MMM LIKg TO TARE t^XS OPPeHTmNITY TO WARICLy 
WELCOME OUR PANEL fTTHfESSES. X W»n4> ESPECIALLY UlCC TO 
VELCOKE DR. CA»Y ISHASL Fltom XLLZHOZS. DR. ISRAEL IS THE 
DIRECTOR OF ILLZMOIS COlOa^ITY COLLEGE BOARD IN SPRimSFIELD, 

m. CHAXRHAN^ THE ORQWTH OF TMCHYEAR COLXJDCES HA6 BEEN 
ASTOUNDJKG. IH 1964 THERE tlERE ft37 TWO-YEAR COLLEGES, BY 
THE NimSER HAD DOUBLED TO 1272. OVER 4Q% OF ALL COLLEGE FRESHREN 
AKD SOPHOMORES ATTEND TWO-YEAR COLLEGES. ALL TOO OFTEN, HOWEVER, 
TWO-YEAR COLLEGES ARE fiOT GIVEN THE RECOGNITION AND CREDIT THAT 
THEY HELL DESERVE. 

«ORE THAN OTTHER HIGHER EDUCATION INSTITUTIONS, TWO-YEAR COLLEGES 
RFLY MAINLY OS STATE nWOIHC. WITH AN AVERAGE TUITION OF $900, 
THFSE COLLEGES DEPEND ON STATE FUNDING FOR OVER TWO-THIRPS OF 
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THEIR BUDGET- IT HAS BCTI BROU^ TO HY ATTENTION THAT T»0-Y£AR 

oolijk;e» are in need of nx^Mmim Aim updatziks mtut science aw) 

TECHI^LOCy FIKKUIAH5. BECAUSE SUG» PROCHAH5 ARE MORS COSTLY, 

^soainiw EXPENSIVE kodern e(rjipshjt, two-year colleges are at a 

DISADVANTAGE TO T2fOSS IRST2TUTI€»95 miCH HAVE HUGE SH^OVimtTS AND 

m<m TUITIONS. 

I All ANXIOUS TO HEAR THE RECOKnOfDATIONS OF OUR PANEL ABOUT HON 
THE FEDERAL GOVERjmENT CAN BETTER ADDRESS THB ISSUE OF SCIENCE 
AND TJ^mNOLDGY EDUCATION IN TWO-YEAR COLLEGES. TNO BILLS WILL BE 
REVIEWED. I AM EAGER TO DISCUSS TOE PR0VISKH9S OF TfllS BILL, A5 
I BELIEVE THAT IfP>ROV0n3tT IN THE AREA OF SCI^CE MID TECHNO^^Y 
EDUCATION IS NECESSARY FOR THE FUTURE OF OUR EDUCATli»JAL SVSTEN- 

ACAIN, MR. CHAIRMAN, THANK VOU FOR CALLING THIS HEARING AND FOR 
YOUR CONTINUED LEADERSHIP OF THIS SUBCC^ITTEE. 
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■raicD «kb ite iDetf 00 ibeoL 
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Mr* BoiKiHER. We we^cm^ both d <mr colli^igues this morning. 
Mr. Hcmgland informs us that his committee is marking up the 
banking biU. There^oret with BSr. Pme^s (kference, we will proceed 
to his statement 

Pbter, we are glad to have you and wmild be glad to hrar from 
you at thk time. 

STATEMENT OF HON. PKffiR HOAGLAND, A REPRESENTATIVE IN 
CONGRESS FOOM THE SPTATE OF NEBRASKA 

Mr, HoAGLANix Thank ymi, fifr. Qmirman, I certainly appreciate 
the opportunity to te^ify be£nne ya^ and our rollei^es here at 
this hearing this momii^. I par^nilarly want to get l^u^k to the 
Banking Committee so I can give all of you an opportunit:^ once 
again to be able to vote and felibraate cm Uios^ interesting issues. 

Mr. BoucHSB. The third tin^ ia the diarm. 

Mr. HoAGiAND. It r^Uy m my pleasure to bring in legislation 
that has been diligently developed and work^ on by my stafT, 
Linda Booth and Kathy Pyer, irao are here today, l^idation that 
had previously been carried fay Dmig Walgren and, al%, that has 
considerable applicability to my disbvt in Omaha IxKrause we have 
a very strong community ooU^ presem^ as I know the rest of 
you pitdbably have in yoinr distxwts. Community coll^ presence is 
extremely important to imr educaticmal structure in Nebimka. I 
would expect it is in Virginia and elseiriiere also. 

I can't speak highly encmgfa for this particular legislation. We 
have well-known national pnbl&m of kimte that we have never 
before faced in history. We have amassed now a national debt of 
over $3 trillion. R^nUy, we exported over 5 million American jobs 
overseas, with 8 millicm Americans unable to find work now and 23 
million Americans — nearly 10 percent of <mr people living on Food 
Stamps--with the fact tlwt we have success^ly converted our- 
selvre from the world's largest creditor to the world's laigest 
debtor nation in just 10 yrara 

We have monumental problems, {wticularly economic ones, on 
about every front, I think all of us agree that investing in our work 
force and making our workers mmre imxluctive and more talented 
is one of the clearly identifiable db^sctives in working our way out 
of these economic problems. 

I have reviewed stunmaries of Congressman Price's bill I must 
say it is a very ^ood piece of legislaticm as well 

Both of our bills do two thin^ whidi I think are important. We 
UAh use the National Science Foundation as a vehicle for deliver- 
ing th^ services. The servlcra to be <telivered are wmewhat differ- 
ent, slightly different, but noiuBtheless, we both select the National 
Science Foundation to lead the effort 

I think that is veiy appropriate tmrause of the record of that gov- 
ernmental £^ncy as being one d tiw most experienced, one of ^ 
mmt effective. I remember in my senior year in high ^^ool i^urtici- 
pating in a National Science Foundation-funded ^ysics class that 
was really an excellent course* much better than the couree I 
would have received otherwi^ at Central High School in Omaha. 

A report issued in January of 19^ by NSF ^entifies problems in 
science, mathematics, and ei^ineering that can be met and should 
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be met by enveloping more effective ptogmnm at the aunmunity 
college level. ^ biU would authorize ^ nullion in fiscal year 
1991 and $40 nuUion in fiscal y^ 1993 and 1994 for NSF to con- 
duct national technolc^ education programs Umni^ the cmnmu* 
nity coU^ G;yBt«n. 

Ti^ aeamd feature of our bills is that we use the communis col- 
l^jra as a Imbic reKHirc», to receive these f^ds, to recruit sttMmts, 
and to implement the program. Cknnmunity o^eges now educate 
43 percent of our post- secondary students and are leaUy, I think, 
the ideal training ground for ths^ kincte erf" programs. 

I think, as resources become available in the 1990s because of 
changes internationally, this is clearly an area where America 
couM bi^iefit greatly 1^ a omi^ntration of resources. I am omfi- 
dent. Air. Boucher, that after you have heaid all tiie different i»rD- 
posals in tins area, the committee will put one together that will 
have the best of all of them and will be uuteed a good product. 1 
look forward to supporting the conunittee's efforts when they do 
come to fruition cm this. 

I would like make my complete statement part of the record. 

Mr. BoucHEB. Without objection, it will be received. 

HoAOLAND. Again, I appreciate veiy much the opportunity to 
be heard on this issue. I want to be of whatever help I can in the 
future. 

[The prepared statement of Mr. Hoagland follows:] 
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STAlENffiNTOFOQNQRESShMNFBIER HQAC3LAND 

before &e S B h comm ittce an Sciercc 
Hearing on Science ami Te^mric^ Mgcatiim in 2-Year Cidleges 

Novendier 19, 1991 



I would like lo ttenk Cb^fms Bm^r mi tte subccmunittee 
the qji^monily to testify Ois s^mdng m bdiitf (rf my UU to pronurtc 
technology education in mr ec»Mimity ccA^ea* It is clear that oar 
educational system must moctenize for Hbs mal^ace of tomorrow. We 
can no longer igncHe the need to adeqwi^ tsnin and retrain America's 
wtH-fcfOTce in a competitive^ interaittional economy. 

Our economy is itetertoathig before b& Sinc^ the beginning of the 
Reagan Revoiutson ten years 

•We have amassed mcue than $3 trillioB m national debt. The 
annual lo^rest tm that dkdM mm ookib^ almost 15 f^tcent of our 
btKi^t and 3.5 pm^t d mn- GNP. 

•We have exported 5 million Ameikan pOss in the course of 
n^nsforming An^rica from tte wo^s largest cieditor nation in 
1980 to the largest ctetnor oi 199L 

•We now have 8 nuliiim An^i^ms o^de to find work ami 23 
million Americans, 10 pncent of our people Uving cm food stamps. 

While we spent billions fighting cmnmmiism tot 40 years, many of 
our allies spent billions pie|^g fm tte occmomic war of the 1990s and 
beyond. We have Star Wars and Stealth bomber; they have microchips 
and robots. They control the world's l^est finam^iai institutions. 

We must make a ccmcened cttm to invest in our students and to 
revitalize our educational system. school shcmld Iw educating 

siudenis for the jobs of the future with the technology of the future lo 
improve our productive capacity. Now is the time to provide all students - 
- whether young, middle-aged, elderly, full-tin^ part-time - a world-^ 
class education to give them ihc knowledj^ and skills to compete, Wc 
must replace short-term fixes wfdi a Im^ tenn view toward tomorrow. 
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THE NATKINAL C»MMUNnY OOU^GE TECHNO^ 

H.R. 3606» the Naticmal CcHimunity College Technology E<hicalion Act 
would create a cc^t-slmied prograin in cmnmuiiity colleges to educate 
pec^le in technology fkldsL Grante would be j^iministered by the National 
Science Foundation (NSF) to community cdleges &:tqss the nation to 
provide technology iNducation programs. 

It is time for the National Science Foundation to lead tte effort to 
upgrade technology education in this countiy. The NatiiHial Science 
Foundation, with its experieiice in administering model programs m the 
leading edge of science ami with tl^ respect in which it is held, is the 
ai^iropriate fc^eml agency to lead this effort. A January 1989 report by 
NSF entitled Science and Engineering Educmion in Two-Year Colleges 
concluded, "Programs m science, mathematics, and engineering must be 
developed that are more attractive and engaging for Z-year college 
students." However, in 1991, the Natifflial Science Foundatiwi is only 
spending $3.3 million on two-year colleges. It is tinte the United Slates 
invest as much in the p^ple who work in fmrtCHies and office buildings as 
we do in the computers and robots ttey have to use everyday. It is time 
to encourage the NSF to look at community colleges as an imponant 
national resource. 

The bill would authorize $30 million in fiscal year 1992 and $40 
million in fiscal years 1993 and 1<W for tlw National Science Foundation 
(NSF) to conduct national technology education programs under which 
accredited associaie-degree-granting colleges, using matching non-federaJ 
funds, would provide education in technology fields. 

The bill included several special emphases for NSF to consider in 
awarding grants: people in need of retraining or upgrading to retain their 
jobs; workers dislocated by plant clc^ings and technological changes; 
working people and parents who need flexible sch^uling; young people 
just out of high school; high school dropouts; and disabled people with 
special needs. 



COMMUNITY COLLEGES AS A RESOURCE 

Community colleges, which educate 43 j^rceni of postsecondary 
students, arc the ideal training ground to meet the retraining needs we 
face. They can offer low cost programs with flexible scheduling. This is 
particularly important to adults with jobs and families. Almost 50 percent 
of community college students are of non-college age. Community colleges 
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can design edocation progranK widi facsl ioAamy. meh as cm*tbe-Job 
training, qTedflcally itesigmd to load faHfaistiy's needs, Tliey can 
attract faculty from indo^. peofde wbo tcacb jwt-time in a fxelii related 
to their work. 

Two year colleges prot^ aness ifi edocaUon for many who 

might not otherwise have socfa opiMutuitf ti''^. ami <tey send a large 
numoer of qyalified, motived tras^ miems finnr-year colleges anu 
universities. 

The cimmunity cofle^ is esfiod^ good training ground for 
people whose jobs arc eliminated faecaase of a friani shutdown, rei<K>Hng. 
restructuring or changes in the ccoomny. 

Our national edi^atioa polk^ ms^ tste ^ulvasmge <rf one of our most 
powerful and natural weapims: <^imm^ty c^rileges. Study after study 
shows that a greater iavestiMat in our attkm^s most valuable resource - 
human capital is need^ to tmmt a viteam and product ve economy. 
Community colleges are the natiim's largest dclivwy system of training in 
technology ^ucation, outsiife <rf i^imry i^f. It would be a national 
tragedy to overlook the great pcHcntial cw vast network of community 
colleges. 

coMrermvENESS rec^jires a strong skex base 

Many studies in recoit yean have pcnnted to the need fcH* our 
country to educate more scientists and ragineers, Init we will never meet 
the competitiveness challenges posed by crtiw countries with Ph,D 
scientists and engineers alom;. As the winkplffi^e becon^s increasingly 
technological, many people will ^wd tecteology knowledge and skills* 

A competent workforce is <mc of tiic im»t important factors for 
American econtmii^ growth and {mductiirity in this century and it will 
determine the nation's eccmomic prospects in tte next Learning on the job 
accounted for more than half. 55 pmrat, of the imxluctivity increases in 
the United States between 1929 and 1989, ^ile machine capital 
contributed only 20 percent. The United States must have a "backbone^ of 
technologically-educated individuals as on the abilities of our engineers. 



This bill attempts to respcHid to a 1991 report by the United Slates 
Department of Labor report which concluded: 
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The qoaJtties of high porfimiaiice that today characieiize our 
mmt cmnpetitive comimntes mast becc»m ite staodanS for the 
vast majK>rity of tm coaqyaoies, tege ami simB, local m 
giobal....These goab are pmacd 1^ ecmbioiag ^hsology and 
Profit in new w^s. Di^idms must be mit ciosor to the 
fronUiae aod draw apoa the abiiitks erf wcshm to think 
creatively and solve imblen». Above all, these goals dcjwnd 
on people..../ite con^i€m:e of Ow wt^orce on 
responsible empioyees co^d^rmbie with tecluwlogy and 
ci>mptex systems, sktlied as members of teams, and with a 
passion for continumis leaning* 

In the end, a competitive advantage does not solely c<w»e from 
technology, but from the pe<^ie who invrat and use it. I hope that 
my bill will be a catalyst fm change, for updating our cuniculum and 
bringing to our community colleges tN incmitives they ne«l to 
provide students with the knowledge and skills they need in today's 
and tomorrow's workplace. 

I applaud the subcommittee for your interest in this importani 
area and again I appr^iate the opportunity to conw before you. I 
look forward lo working with you. 
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.f^-^WMm. Thank vmi very nnoh for your contributioiL I re- 
alue that you hav© another comicittee that you need to attend. 

Let me u there are members of the panel who have questions 
w you OT who would like to make statements in respond to youre 
this morning. 

Mr. Rf^MEH. Mr. Chairman, I don't have any questions, but I'm 
tempt^ *?.**y to keep him here if it wUl delay our voting on an- 
other bunking bill. 

flat^ter.] 

^ Mr. Chairman, I find it great sport 

to vote on lanking bills. I hiqie we'll see a number in the future. 
[Laurfiter.] 

flto. BoucHKR. Mr. Hragland, we thank you very much for your 
contribuUon to our dehberatifHis this morning. We mil give your 
I^mslation due considerati<m. Thank you. 

Mr. HoApLAND. I'm a little bit concerned about Mr. SchifiPs sa- 
distic stieak. 

*u * .»p""«f»%Send us a good banking bill this tune. Hopeftilly, 
that will conclude the process on that 

Mr. HoAOiAND. It wOl be an eiiceUent bUl. believe me. 

Mr. Boucanss. lliank you veiy much-glad to have you with us. 

mr. rtice, we wul be wmy to hear from you. 

Mr. Price. Thank you, Mr. Chairman. I am pissed to have this 
opw^unity to ^ify on my biU, H JL 2986, the 'ftchnical Training 
and Education Act of 1991. It is good to be back in this subcommi? 
tee room. I ei^yed serving on this Science Committee for a 
number of yeara. Now that Fve moved on to another committee, it 
IS gratifying to be welcomed hack. 

I e^jecially appreciate the help of Chairman Boucher. In his 
brief tOTure at the helm of ths subcommittee, he has ah«ady 
proven to be an outstanding chairman. I appreciate the consWer- 
ation ttot Ron Packard, the rankmg Republican Member has given 
me on U.K. 29S6. 

u 5L*?*^i*" members tl» subcommittee have been most 
helM. Almost every m^nber is co-sponsoring this bill. I hope this 
mdirates that we can move ttiis l^isktion forward quickly because 
I beUeve it is a bill whose time has come. H.R 2936, the Technical 
Education and Trammg Act of 1991, will substantially upgrade our 
educational and trainmg ^orts in science, mathematics, and tech- 
nolMy to eraure tiiat our work force has the sJdlls to remain com- 
petitive in the global eccH»my. 

Strengthens our Federal efforts in 
work force trainmg and education by directing the National Sci- 
ence Foundation to establish a competitive grants program for as- 
sociate degree colleges to provide technical training and education 
m advanced technology fields. Awardees would use these funds to 
develop and di^minate model instructional programs, enter into 
mnovative partnerships with the private sector and government 
Bjgencies, improve faculty competence in advanced technology 
fiMds, and upgrade instructional laboratory equipment 

Secondly, the bill would establish 10 national centers of technical 
wlucation and training. All of the centers would be a^odate 
degree-granting colleges with exceptional advanced technical train- 
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ing programs, aamc^ and nmih educatiooal pnurrams, or bc^. The 
idea would be to not only upfrade tl^se 10 institutioBs. but to use 
them as cleoringhou^ for u^tutions across the country whkh 
are trying to impnn^ their «iucation and trainiiq; programs. 

1%e final part of the l^fislation directs the director of NSF to es- 
taluish a pn^praro of outreach and partoendup grants b^^ween as- 
sociate degree coUegra and four-y«u- academic institutitms to in- 
crease the number of students achieving bachelor's degree in 
m&th, science, engineering, and technolcfflr. These grants would 
allow these institutifms to facilitate tran^r of talentoi stu^nte 
who might otherwise stop at the associate d^r% level by providing 
special counseling and academic advising, worksho{», tours, and 
summer prc^rams to thc^ students. 

Hie authorization level for all of these pn^rams is $50 million. 
At the Technolf^ and Competitivene^ Suboommitt^ markup, an 
amendment was offered to ensure that this auttiorization would 
not add to NSFs existing authorization level. Since NSFs appro- 
priations level currently (alls short of this authorization level— and 
that's a situation I would like to do something about — I believe 
Uiat appropriations can te made for the new activiti^ envisioned 
by H.R. ^6 without compromising current NSF funding levels for 
other pn^ams. 

The need for this legislation has been well documents. Already, 
thnee out of everv four new jiAs in America require alucation or 
training beyond the high school decree. It is no longer a question of 
whether Johnny can read or write. It's a question of whether 
Johnny can comprehend a computer manual well enough to get a 
jc^ at IBM. 

The Federal response to this challenge has been, at best, inad- 
equate. There have Ixsn scattered attempte by other agencies to 
addre»3 these problems, but for the most part, they have fallen 
short. 

For example, the Department of Education's Croperative Demon- 
stration Prt^am, as the charter for this hearing noted, did provide 
30 ifrante totaling a little over $9 million in fiscal year 1990 for 
vanous high-tech training needs in areas like health care and tele- 
communications. However, since that fiscal year, thc^ advanced 
technolc^ training progmms have not rec^iv^ funding for this 
prc^am. In fact, for the past year, m«iel projecte involving build- 
mgconstruction was the sole focus of that prc«ram. 

The limite of the Croperative I^monstration Program are de- 
scribed in deteil in the excellent t^timony of Valencia Ck>mmunity 
Coll^ President Gianini, who you will be hearing from later 
today. His college has teen one of the successful ones in attracting 
th^ demonstration grante, so he is vfell petitioned to determine 
thegps that this program leaves and why H.R. 2936 is so vitelly 

I also want to briefly respond to the Etepartment of Education's 
contention in a letter to Tim Valentine, chairman of the Technolo- 
gy and Competitiveness Subcommittee, that the Tech Prep pro- 
gram laigely achieves the purposes of H.R. 2936. Tech Prep is a 
very valuable program that links the last two years of high school 
with two years of community college in a sequence of courees de- 
signed to increase students' technical skills. It is designed to aid 
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those students currently movii^ through elen^ntaiy and high 
schod. However, as the D^or^neat of Gkmimerce Airaistaiit Seoe- 
taxy for FtoUcy Deborah Wim^Smifli has ixanted out, 85 peitent of 
the work force for the year w alrradjr in the force today. 
It is to the training nee^ oS this lazger pcqnilaUon that H.R. 
reachra and Tech Prep does not 

Moreover, Tech Ptm dtm not oimtain many the prosranunatic 
elements of H.a ^36. TeA Prep does not provide for articulation 
asreen^ts between two and finir-y^ ocdle^ra. Tech Prvp does not 
provuie for centers escdl^ice to «a»ire that all colleges have 
tiie b^t curricula in varkac technical fields available to them. 
Tech Prep does not provide for fsKnilty enhanc^nent through 
hands^m experien<» witli i^w technology. 

Tech Prep does immisa to upgrade vocational eduration acn»s 
this country. I am strongly 8upporti>« of it, but it is neither con- 
ceived nor structured to do what HR. ^36 would do, which is to 
bring the resources and the eitpertise of the NSF to bear on the 
creation of state-of-the-art curr&ula, teaching methocte, and equip- 
ment in advanced technical training, establishing centers of excel- 
lence that will have a ripple effoct tmoughcmt the entire communi- 
ty coll€|» system. 

The Department of Edwaition's letter also mentions the estab- 
lishment of the National Coalition of Advanced Technolc^ Centers 
as a pretext for not moving th» bill forward. While this'dissemina- 
tion network is important, and while H.R. ^36 in fact anticipates 
the prince of that network, the network will be ineffective tf we 
don t provide funding to develop model prc^rams in the first place, 
or to enhance faculty achievenwnt, or to purchase nenied equip- 
ment. 

It seems %lf-evident that dissemination is imiwrtant only if you 
have pn^rams that are working and faculty who can teach them. 
In other words, dissemination is important only if you have some- 
thing to disseminate. 

National Science Fmmdatim's role in improving education, 
^peciallv in advanced technology f^ds, makes their leadership in 
this kind of training and educatsonal development particularly ap- 
propriate. The Foundation ignores our national deficiency in ad- 
vances technical training at the ri^ of its own mandate. 

Our nation's leader^p in »3ence and engineering cannot be sus- 
unless it is supported by the best^rained tedmicians in the 
world. The r^^urh enterprise in this oounby depends on improv- 
mg the skills of these workers, as the suco^sful translation of 
r^arch into new products and manufacturing technologic. 

In this regard, I was plea^ to s^ NSF^s supportive statement^) 
at a September 17th hearing on this bill before Mr. Valentine's 
Technology and Competitiveness SuboMnmittee. Luther Williams, 
who ym will hear from tod^, testified that the pn^rammatic in- 
cepts in H.R. 2936 are sound and that they are structured to be 
consistent with how NSF ccmducts its otlwr programs. In r^pon% 
to a question from Mr. Valentine. Mr. Williams agr^ to Finding 
Number 6 in H.R. 2936— namely, "That the National Science 
Foundations traditional role in developing modem curricula and 
disBeminating instructional materials, enlacing faculty develop- 
ment, and stimulating partnerships between eNjucational institu- 
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lions and private industiy make an enkuqged role for the Natkmal 
Sciem^ Foimdaticm in technic ^ucaticm and training ;mrticiilar* 
ly appropriate." The activities envimoned in H,R ^36 clrarly fall 
within NSFs mi^dons^ and I believe my bill charts a meonable 
and mod^ courw to enlarge NSFe involvement in the^ criUral 
areasu 

I rommend this subcommittee for holding this important hiring 
this morning. I look fonfmrd to working with you as we refine this 
bill and, I would hope, bring it to the Floor. 

(The prepared statement of Mr. Price follows;] 
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CON(»UESS Gi" THE UNITSD STATES pc^'^S^S^mi. 
StatmMt AS Otmgmsmui S» Price m»m 

ffDV^»r 18 f X991 

SobocmitteG im Seleme 

X fua ^MMd to ham tbm cyyiwUm ity t9 testify rni ay MIX, 

thm TAdmioaX 7taiiiS&9 aid Steeation A7t of X99X^ boforo 
tftin aubeomittoo* X osjayad ftorving m tte Bouaa seionce and 
7ofilkiioXo97 coniittoo, ami it>s gswt to m« maxsf of the paopla 
tfith itoa I haw ima»d oXomXy ovw.tho yoara. 

X a^aoiaXXy ^f^neiata tha haXp of Chalraa Riolr Booehar. In 
hia ^iof tnittM at tte hala ftf thla Important sutaoaialttaa, hti 
haa ainady porovm to faa aa ontatesdinv ohaiEaan. X aXao 
al^praaiata tha ^xmi^entim that Son Facdmrdf tha ranUn^ 
R^^ileaa omber, haa givaa aa on S.S« 2936. 

X also o^raoia«a tha s^spwt of tha wty oaahan of tho 
•uhra^ttaa, jn faet, almt evary sMaher of thia siibooximdttaQ 
haa o oapuna oyad thia XagiaXatim. X hoj^ thia indioatsa that m 
CBo sow thie xag^.aXatioa feonrapd qoidteXy^ Xt^a a biXX whoaa 
tim has eo&a» 

B.Ii- 3936, tha IPaehnioaX Sftaeatioa and ttainii^ Mat of X99X, wlIX 
auhatantiaXXy t^mp^aaa oar a do»t i oiiaX and txainii^ ef foxta in 
aeienoa, sathaoathiea and taohnoXogy, to amura that avac 
tfarhforca haa tha ahiXla to raaain oi^atitiva in tha global 
coonMiiy « 

Hy U^ioiatioa boXotara and atreagthana oar fadaraX offorta in 
vorkioroa trainii^ md aducation by diraeting tha National 
Sci^pa Foundation to aatahXiah a eai^titiva granta pirogram for 
aaaooiato^-dagrad mXXagaa to provida farhnlrnX trainii^ and 
e^uc^ioa in advaaoad-tatiuioXosy fiaXte. &razdoas vonXd txse 
thao^ ftmda to tfavaXm and dioMsiaata ]»»daX inatnotionaX 
prograra, antar into imovatlva oarmarahlpa vith tha privata 
oaotor and govai r naon t aganoiga , laprova faooXty oosspatenco in 
advans^d-taehnology fialda, and upgrsda inatruotismoX laboratcry 
equifBsent. 

Tha biXX wuXd aliM> aatabXiah tM HationaX cantara of TachnicoX 
Education and Training. AlX of tho oantara voaXd bo associst*** 
dograa grunting oollagas tfith axceptionaX advanowS toobnical 
training pxogramsy aoimw nxA xaath ethieation pr^fraisai or both* 
Tha |dna vouXd bo not only to i ^ agra da thaiKi tan institutions, but 
to uaa thorn aa oXoaringbottsaa for inatitutiona octosb tha cmiiitry 
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MT© tryii^ to is^mvm thciir ftdwuotion and training 

tills till is draign^ to tote cuhfantago of tlio fact that oany 
cfl^rJ^ty opllc^fM oro alrudy Mtlvoly iitvolved in training 
prQ9x«»« Fttdwal aMiatanea in taking ttess jpro^aas to x^m 
Xovtti» of 03i«all4iu» and affMtlvenosa* and thon dlas«iinatino 
tte s^^ala and Mthi^ Mroaa t&a mmtry, vould lorn a visa 
invBstxsmt. 

Tlko final sort of tna legislation dlraota the Dirootor of HSF to 
mtabUah a pr^rram off outiraaA and partnarahip grants botmon 
aaaeo:jito«dagrea rall^aa'and fimr-^ywr ac^mic inatitutiona to 
lnts«wo tno imsnar of atudmta aculoving li^wlor dagreaa in 

. a nq l na ar i ng . ai^ tuhnology. TtoM grants 
vill allov ttioae institistlcnia to faoilitate tannafar ^ talanud 
atndcmta ^ laight otbanrlM atop at tto aaacNsiato-dagreo loval, 
by providiz^ spooial cmumling and acadexaie advising, vertehi»^, 
toura, and anaswr progra&» to tboM atMAata* 

»a authorisation lavol for all thaaa prograna ia $90 ssillion. 
At tha Taebmlegy and Ooj^atitlvanMa Sobcmmittaa isarkim, an 
a^wiww^ van of f w«S to aBBnra that thla autiusrisatioa would not 
add t»3 !lSF*a oxiating authnrisation lavia. sinoe KSF'a 
appro:;»iriationB laval c ur ra nt ly falla ah<^ of this loval, a 
situation X voald lika to do anathlng about, X boliem 
appropriation* can ba for tha now aotivitiaa anvisionfid by 

a.R* 2930 without ooagirmiaing omrrat H8F funding levels for 
other prograss* 

»a naad for thla loglalntioi haa boon mll-«looumntod. Alrea^ly, 
thraa out of mvmxr tern nav jote in A&orioa reguira aduoation >r 
training bayoad a high aohool dagraa. zt*5 lot^FW juat a 
qnaatim of whaihar Johnny can road or vrito, but whathar Johniw 
oan eoi^atond u teohnioal aanual mil meugh to gat a lob at 
ZBB. 

Tha fadaral raapmsa to this ohallenga haa boon, at beat. 
inad^n»ato* Aa ^idx Blooh, forasar diractor of tha national 
Soianea Fbundataon aoknovl^lg^ tefora thia Couittaa in igso, 
adult aoionea and technical training are araaa that an falling 
through tha oraehs of tha fadaral aiiuoatlon effort. Su»orting 
Dira<;tor Blocsh^a cootantion ia a Sunbalt Xnatituta atudy: 
"Fadaral progra»«, it oonolutea, »ahmld alo to telp adult 
aduoatim prograssa tranaoond ttoir asai^uwia xm wsnor^l aduoation 
and thoir hiatorie iaolatlon, and to ovar u u aa tteir lack of 
raa«|xof» and a:«partina to addreaa tha lltaraoy tii^nmlq of the 
vorxpiac0f " 

Thar» hava boon aeattori^ attains by othar aganoiaa to addrasa 
thaaa probiosaa, but for tha noat part, tha attaspts have fallfn 
abort. POT instanca, tha DapartMnt of Education •© cooperativa 
Domonatration Fc^raa (sigh Taohnology) , as tha ohartor for t^ia 
hacur:.ng notod, 4id provida 30 grants totalli^r a little over 85 
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tsillicm In nriddO f«r various bi^-tec^ tnining noeds in areoi 
likQ hoaXtb cato iu»1 t«Xec«Diattic«tic»s&, Homvw, siacfi tAat 
f ieoa:. yoar. tib«M ndvamasd tedmoiooy txroiniiHr prograsia hav* rot 
rot^ivod fui^ii» rrm tbia smgra&u 2a foot, tear thm past yaar« 
aedoJl parojocta involving bniWiwq ««aiatrt»tim vas tto ooio focrua 
ot tiia pre^raa. 

^10 X:4&itn o£ tiio oomaorativs mnomteBtion Pn9ra» are deaorilied 
in tha aicisaxi«it taatjacmy ot val^mia cumua ity tella^'s 
Prraid^ eianiaif iitoa yon vill Imr frcoi latar today* Sis 
aolXOfia has hmm simanfal in reealving thesfi dDaumatration 
graata, and hm Ib tfaU-ffeaitica^ to datail tlia gapa tliia 
leavea and vhy B.a, 2036 is m vitally aaadad. 

X alao want Inriafly to Sfa^osa to tte Dapattiaant ot sdueatlon'u 
cmtontion in a Xottar to Sim ^RilmtiAO, rfftalirwrn of the 
Taotmology az»S CasMtitiiwmsa gnhftrmaitteey that tha Te^ Prd|i 
progroa Largoly acftievaa tha sarpoaaa ot H*R. 293a. T^acsi pr^ is 
a var/ valuabla pro g r aa tiiat linn ttn Xaart tm years of high 
achooi vith ttfo yaara of frmmiwitty ooUcsgn in a saqi^anse of 
couz«aa daaignad to inaxemtn studant s* tedmical alcills. ia 
daaigned to aid ttwme atsdrnta oarrvntly aovii^ thnmgn 
alaTOatary and tlqjh aoltool. g gw ava r» aa tha CS. D^artssanr oi 
CoisMirca Aaalfltant Scorntary tar Pnlicy, l^torah Wii»a-*&aith« liaa 
pointtd out, d$l of tto vorkforco In tte ywr 2000 ia alroady Ln 
tha vsrkfoircQ today. It is to tha training nrada of this largar 
pt^lation that H»R» 2035 rracSsm and ^^cii Prep toss not. 

MoraoveTf Tacdi Prap doss rat oontoin aany of tha pr og raa aatic 
almanta of H«s. 2036. 'SMh Pnp toes rat provide for 
artioiUation agiaoaa pts hatamn tifo-» boA f our^-ysar oollegw to 
inoroaaa tiM nwdier of bartialor dagrsaa in aathf aoianca and 
ahgincKsring- 'Smeh ncp doss not ^ovito for Cantors of 
BxcalXaras to amirs that all oellagm hava ths test CTrrioula in 
varimia tschnical f islds svaila h l a to thtts. Vacsh Prap does noz 
provide for faculty egdiaBcqsag t throoq^ hosds-m eacparl«sos vith 
catting edge tochralogy. TMi Pr^ pnmisea to i»grsde 
vocational aduoatlon acnas this ooimtry^ tat it is naither 
coocoived nor stmctmd to do idiat S.B* 2030 voold dos to bring 
tha raaonrcaa and axportlsa of tta SB? to hoar an tha oraation of 
stata«^f-*tha«*art onrriools* t eac dil n g mthods, and a^ipnant in 
advancad taohnical training, sstablishing enters of axcaXlenca 
vhloh will havo a ripplo offset throi^ tiM antiro cosnsunity 
coXlaga systan. 

Tha Cepartnant of &dbioation*s lottsr also smtiora tha 
estatxishaont of ths Ifational C oalition of Advaraed Todmology 
C^tfirs as a priitoxt for not noving this hill for*- rd. sut 
while this diaMni»tion mstwrk ia inportant, and antioipated hy 
H*R* 2936, it viXl te iasffsotivs if w do not provido fundii^ to 
dsveJop modsl ptroq^rans* wihanna faoolty aohiavsaent, ai^ purchase 
naed€4t trainino eouipnant. It bo^» salf«BVident that 
disaanination is Smtor^^ only if yM havis programs that are 
worsting and faealty who can tsac^ thea ~ only» that iB# it ycu 
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Havm mamthin^ worttaSiile to diHoixiatd* 

Thm nntim&i 5eios>M FmusdAtlon** role in iaprovii^ ediieaticmr 
^^•oiaXly In fxAwnoQA-^tmahsmlcgf fielcia, sa^M tbeir loadcrsJ^^.p 
in this kifid of tnisiim hnd e^luc»tlon teroloiasmit 9^rtlcmI&rX)* 
{^'propriata. ^Eta Fcw^Xatlm igmrefi our rational dafioimxciy ;^ti 
ftdvmnced todmiflal trainln? at tlM riok of itji em laandat*. Our 
nation's imterahlp in Bfjtionott oxsA engindorisg mnmrt 
matained urIom it is mssfWtmA iff the test-traiiicd tetiiniciaiis 
ifi tho tforld. Tha ztwAa?™ mapmpriim in thia country dapw^ on 
lxf«re*/ii» the Akilla of thua vsxtajB, aa to^ tha attcowBful 
tranoiatien ot xoBcrch into aav pniduote ai^ sanufaotorin? 
tifthrtj lcrg j a^ 

In thia regard, X vaa pXaaMnI to aaa S5F*9 eoreortiva stataosanra 
at a 9a|rt»ihar iTth Iwarix^ en this bill h^ore 9fir« ^l^im*fi 
Teohndlogy tuvA Ooasj^itirm^i ^ihoosBit^a«« XAther ffilliaisa, 
Mhos ymi viXl h«ar fsm toilay, tratifiad that tha yrogranimatio 
omoepta in H.R« 3938 are aennd and that they are atmotuLad to 
be oo««siBtant with hov VBW cas^oots thair prograsza. And in 
responM to a qi^Mtic^ Cms Valentine, Nr* wiXIiass agreed to 
findiM #6 in S«S« a936i "Sia national Foundation's 
traditiaral role in davoloplng soitem oonrieula an^ disseminating 
inatri^ioaal natsriaiSf anhaaoin? fimaty ds9aiopi«nt, md 
stiasUatUm partraz«hi|n betamo a^GRsationaX inotitntiims and 
private induetr)' uhaa an enlarged role for the Mtional seienae 
fonadation in technical atasation and training particularly 
appropriate. iSie eotivities are envlaioiiad in B«R* 3936 <^laarly 
tall vithin nBT*m aiasifan and X believe eiy bill oharte a 
reasonable and Tttdeet coarse to enlarge KfiF'e invoivaasent* 

X coaoKmd this maboomittee for holding this iai»rtant hearing* 
X locic torvard to vorXij^ with you« 




27 



Mr. BouCTBS. lliank ymi TOiy mudi, Mr. Price. You have made 
a TOiy substantial conla^iiitkai to thte naticffial effort to ensure 
that An^ca has a trained mk fytce rafikient to the de- 
n»n& the comi^o^to. We aU conmend you for that efl^ 
I ^uik that IS an uulttrtakiiffi that wfi all endor4. 

On the odmr harai, lyrartlrais will be raised as to what is the 
lOOTt apjnoiniate means lo adi^ that goal. I notice that in your 
statement you have rasgested that the D^iartment of Education's 
pn^B^are ax^ m^piate to nraet tiiat need, certainly not as cur- 
rc«tly structured or ftu^d. 

ft.i^l^***?S. ^'^^i^ aurrent programs tiiai are authorized 
for the Department of Education were in feet pnqierly ftinded, that 
tfie need could be r i that wot withmit involving the National Sci- 
ence Foundation, even if fhoee programs were fully funded, do 
you tlmik somej^ omtributixm to ifc dfort would be required 

^ you re«anm«ided in your biU? 

ffc^'cif JK^.invoIvement is very important at 

tha aH®. both because of tiie mhenmt shortcomings in the con- 
cept and Oie esecubra of tim D^iartment of Education programs, 
atJ also becauM of the positive potential that we have at NSP. 

We have thought a m about ihe question that you raise. We 
MStttned this progrwti to N8F and we have not 
I^tiy dispegw^ ttffl D^artment of Education efforts. We com- 
mrad those efforts, Tech Prep in particular. We want to make that 
just as strong and ^fisctive and we can. I have worked on that pro- 
gram as well and I supprat it very strongly. 

What we need in addition to assi^ng educational institutions 
fS^-S® «>un^ m upgrading theirpnjgraros is to provide some 
pilot efforts, aosoB demmistratiffli efforts, in a i«latively small 
number oj institations that wiU show what we are caiable of and 
dOTBlop these ^te of tiie art curricula, teaching methods, and 
model rartnerahips that can then be disseminated throudiout the 
system. That IS not gomg on anywhere else. That is whatNBF does 
so weUm other sdentift; are^ and it is what we think needs to be 
done with advanced technical training. 

One aspect rf m v AUl staten^t, which wiU be in the record, I 
prraume, but that I did not take your time with here this morning, 
w !l »» committee a year aga Mr. BoS- 

lert wasthere. I remember hm coi^ratulating Erich ffloch and Sec- 
retoiy Cavazos for ^et^to^r finaUyTSe said we had broken 
T??^." ^stem Europe and across the world, and 
nw we ve gotten the Department of Bducatimi and the National 
Science Foundation together to talk about their coordinated efforts 
m education. 
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traimi^ is falling tiirou^ the crwrks. That's where neither of us 

SS teta fiS ^ ^ W that 

BoucHKH. Thank you veiy much for that answer. Without 
objection, your statement and the prepared statement of aU the 
witn^ses that appear this morning will be made a part of the 
record. 
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Hie giratleman from Odifornia, Uie ranking Republican member 
of this Bubccmimittee, Mr, Pai&aiiL 
Mr. Packabo, Thank ymi. Mr, Cliairman. 

I really dcm't have a question^ Mr. Prio^. I want to romm^nd you 
for your legislation and vour inters in this |»rticular area where 
I agree with vou that there is much more tibiat we be ddng. 

Certainly, Uie community cdl^es around the country are play- 
ing a vital role in preparing and ^ucating our young people an4 if 
in fact we are ^ing a w^iknew in this area, there ou^t to be 
some efibrt to bridge that gap. I want to thank you veiy much. 

Mr. PmcB. Thai^ you. 

Mr. Bouciffifi. The gentleman from Indiana, Mr. Roemer. 

Mr. RoKMER. Mr. Chairman, I ask unanimous cox^nt — this 
committee staff is on top of things as alwavs, and the article that I 
mentionmi in my opening statement in today's ''Washmgton Post," 
they gave me a copy of— w I ask unanimous coMent that a copy be 
included with my of^ning statement 

Mr. Boucher. Without objection. 

Mr. Roemer. lliank you. 

I would like to tJiank you for appearing before the a>mmittee 
today, Mr. Price, and always for your fine t^imony. As a a>«pon- 
sor of this legislation as well, I would just like, for the recort, to 
highli^t your distinction here in your testimony between what 
Tech Prep does not provide and what this bill does provide, speciH- 
calW for centers of excellence. 

If you could, just go over in a little bit more explanation for me 
and for the committee to talk about providing the best curricula in 
various technical fields for these schools, how NSF will work on 
those kinds of recommendations, and let me just tell you why Ym 
concerned about this. I really think we need to fbige better rela- 
tionshi{» and partnershij^ between our educational institutions 
and private i ustry. 

To give you an anecxlote from my particular district, I recently 
had a businessman come up to me and complain that he had tried 
to hire 11 high school graduate from my commimity high schools 
and none of them passed his test. He went on and on profusely to 
complain about the process and said that the high schools as well 
as the two-year schrols in our district were not meeting the needs 
of the local industry. 

One of the things that the businew leaders can do is work with 
the schools to give feedback to the schools on what exactly the 
shortfalls in skills are. They can dewiop recommendations in cur- 
ricula. They can develop apprenticeships and intemshij^ bringing 
the workplace to the ^hools and schools to the workplace. 

I think what your l^islation does is institutionaU^ that through 
the educational process. If you could explain that a little bit more 
in terms of what Tech Prep does not provide and what your bill 
does, I sure would appreciate that. 

Mr. Price. Thank you. I do appreciate your inters in this and 
your support for what we're trymg to do. I can only agree with 
what you said mbout the busing community. 

In my district for some years now, if you sit busine^ leaders 
down in a room and ask them what their number one issue is, they 
will tell you education immediately. I don't think there is any ques- 
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titm that the busiii^ commimity is well aware of our work force 
defidencira and our need to rem&dy thc^. 

My own wai^Hip call in this rc^gard occurred very ^urly in my 
tenure in the Congress. Doi^ Waigrrai brou^t the Science Sub- 
committee down to our district and we hraid testimony from ex- 
ecutive in the R^arch Triangle Park, cme of whom t^tified very 
forcefully about this matter and indicate to us that right then he 
wasn't hiring anyone without two y»rs past high school andp in 
th(^ cas^ wat was often needed to sumlement the kind of train- 
ing that those p€»ple broitt;ht to the workplace* Well, that's where 
this country is somg and that's where our new jobs are going to he, 
so we need to respond to this. 

Now, Tech Prep is a response on one level to that challenge. We 
need desperately to ucigrade vocational ^ucation in this country. 
Tech Prep is going to help us do that hy linking tJie last two years 
of high whool and the first two years of collie, 

Tech Prep, of couriw, is a very broad prc^ram which will provide 
aroistance to a numter of institutions as they attempt to bring 
thc^ pngrama up to speed. We n^d to support that effort fully, 
but Tech Prep is not doing what this bill envisions, which is to take 
a very few centers of excellence and really make them models for 
all the rest* 

That is what NSF does best- It fits perfectly the NSF model of 
how we move ahead and how we di^minate r^ults of mCKiel ef- 
forts, demonstration efforts. 

What we are attempting to do is to apply this in this widening 
field of advanced technical training. The bill docs include some spe- 
cifics as to the kinds of fields that we have in mind, laser technolo- 
gy, electronics, robotic technolf^, nuclear technol<»v, computer 
technol<^, fiber optics, advant^ manufacturing tecnnolc^, ad- 
vanced health technoli^es, and advanced technology applications 
that integrate and synthesis emerging and existing technolc^es. 
Just to r^ that list indicates the kind of challenge that we face. 

One way to conceive of it, I think, is of that area between voca- 
tional education, even upgraded vocational education, between that 
and clafflical math, science, and engineering education— that area 
between thc^ two which vfe have not attended to sufficiently, 
which is growing in the number of jobs that it involves and its im- 
portance to our country. That is what we're trying to address. 

It is not a huge grant and aid program that we have in mind* We 
are not going to be diffieminating large amounts of money to laige 
numbers of institutions. That is the business of other pr^rams and 
other agencies. What we are doing is taking a very few institutions 
and making them models for the rest. 

Mr. RosMER. Thank you, Mr. Chairman. 

Mr. Boucher. The Chair thanks the gentleman and recognizes 
the gentleman from New York, Mr. Boehlert. 
Mr. Bo£Hi£RT. Thank you, Mr. Chairman. 

I wish to thank our colleague from North Carolina for his stick- 
to-it-ivene£» in this battle. I think you've got good l^islation and I 
want to see it become a reality. 

As you know, Ym a cheerleader for the National Science Founda- 
tion. I think it is one of the best that we have to offer the Ameri- 
can people in terms of its outstanding j^rformance. 
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Tlierp Sits two statements in your full text that I am very pleased 
to repeat. One is that you envi»<»i an enluKed role for the Nation- 
al Saence Foundatmn in technical education and training; that you 
think it 18 particularly appropriate. The second j^rt— and this is 
very important because you can't have one witiiout the other, like 
bacon without egps-^ that I believe appropriations can be made 
for tiie sew activitks envisoned 1^ Hit 2936 without compnania- 
ing current NSF fiinditag levels fn* other {magrams. That is critical- 
ly important, "niis will not replace any escffiUng programs. TWs will 
supplement exiEiing pn^prams. 

I think you are rirfit on with your focus at the National Science 
™n<lation rather than Oie Departn»nt of Education. I'm encour- 
^(ed that «?e can have a better relatitmship between the twov but I 
Uunk that in this instance, ths NSF is the pnmer vehicle to cany 
forward your very fine program. I am pleased to identify with it 
and I want to commend you publidy. 

Mr. ^CE. Thank you. I appreciate your leaderslup over the 
years, Mr. Aoehlert. You and Doug Walgren gave such able leader^ 
ship to the Science and Research Committee for many yeais when 
thkpropi»al and others like it were bcdng developed. 

What we have before us today represents the result <rf those 
years of discussion and rdlnement Nothing is in here by accident. 
We have really thought long and hard abmit where tiiis responsi- 
bmy ought to be lodged and how it can be dtme to maximum 
effect. 

I appreciate your work on this and look forward to working with 
you to move it along further. 

Mr. BoucHEB. Mr. Prias, we thank you very much for your pres- 
ence here this momiiur. You have certainly given us a lot to chew 
on, and we will consider your legislatitm and your statement very 
carefully as this subcommittee continues to examine vaya to en- 
hance the capabilities of America's work force. With that state- 
ment, we will excuse you this morning. 

Mr, Prick. Thank you very much. 

Mr. Boucher, "nie subcommittee now welrom^ our second panel 
of witnesses comprised of Dr. Luther Williams, the Assistant Direc- 
tor for Education and Human Rewurces at the National Science 
Foundation. 

Dr. WiUiams, your prepared written statement will be made a 
part of the rea>rd and we would welcome your oral summary. 

STATEMENT OF LUTHER S. WILLUMS, ASSISTANT DIRECTOR 
FOR EDUCATION AND HUMAN RESOURCES. NATIONAL SCIENCE 
FOUNDATION 

Dr. WiLLiAm Thank you, Mr. Chairman and members of the 
committee. 

It is a pleasure to be here today to participate in this hearing. 
Ine committee's concern for the issue of technoloiQr and science 
education and for the important role that must be played by the 
Nation s two-year colleges is both critical and timely. 

xjL^i^^^S*«***ote^ on HJl ^36 and 

H.R. 3606. H.R. 2936, since I was here in September, has been sub- 
stantially revised. The statement of actions needed to improve tech- 
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nical education in the Unit^ State® has been greatly refined and 
now provictes more brra»Uy4mwd descriiAions. 

The National Scienra Foundation agr^ with the intent, that m, 
the pn^rams to Di addre^»d under this legklation. We still oppose 
the bill even as revi^ because i^ditional iM^islative auUninty is 
not nraded and, to some extent, b^um ot its narrow focus. Fre- 
dictablv, we would have similar problems with H.it 8606. 

We believe ^t the foundation's oiling effort in this area 
ought to be broadly*!^^ along the lines that I will dracribe in a 
moment, and we suggest that a narrow taii^ted effort would rome 
at the expense of a broadly-^Mwdprogram that would ensure 
proper attention U) moving targets. What is meant by Uiat is: tech- 
nolc^ and training are both rapidly moving targets because of 
their strong ties— understandably so— to liM:al concerns. 

The explication of these revie%ra constitutes in e^ect the m^r 
body of my oral comments, in which I would like to sketch what 
the foundation's Dir^i;orate for Education and Human Resources 
is doing to support and advance technical education, and make 
some specific suggestions on how that role properly and appropri- 
atdv should be extended. 

Thffl committ^ has recognized the need for current emphasis on 
technology and ^ienc» education at the two-year college level. Cur- 
rently, the foundation is studying many aspects of its role in im- 
proving math, science, and technolc^ literacy and capability for 
all students. One of the important aspects of this current effort is 
directed toward two-year colleges with speciHc emphasis on improv- 
ing the quality of their instructors. 

The foundation's role: It is appropriate that the foundation play 
a substantial role in improving the qualifications of America's tedi- 
nol(^ists and production workers. The foundation believes its capa- 
bilities and resound are employed in efforts to improve br<»d 
and general technical skills, background* and competency rather 
than supporting improvement in training students for joM which 
may have a short lifesfmn. 

The role of the two-y^r rallies: All of American collies and 
universities are called on to respond to the need of an ever-chang- 
ing population and work force, but it is the two-year colleges that 
are ideally positioned to serve as a catalyst for improving post-sec- 
ondary education that is require to meet the demands, the level, 
and the kind of technical education now being r^uired by industry 
to staff the productive phase of a competitive cycle. 

To be sure, NSF intends to play a mtgor role in strengthening 
math and science programs at two-year collies. Sudi strengthen- 
ing will yield the production of triple dividends* First, many stu- 
dents enrolled in such pn^rams will be ready to eml^rk on careers 
in the industrial work force; that is, upon the receipt of an associ- 
ate d^ree. Many others ?vill continue their education in pursuit of 
a tochelor's degree in scienre, engineering, and technol<^ by the 
appropriate articulation between two-year and four-year institu- 
tions. Still others will have acquired useful skills and familiarity 
with science £md mathematics. 

Two-year colleges obviously are a vitally important resource for 
the reasons that have been indicated. They assist many students, 
some of which are academically unprepared to b^n their college 
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work. They are important in the sen^ that they offer instnictitm 
of high quality and variety and a variety of support systems, and 
obviously, they are more eotmomical in the sen^ of proximity to 
students residences as contrasted with four-year institutions. 

What are the problems as we see them with two-year or associate 
degree-level science, mathematics, and technical education? The 
problems are in fact very similar to the entire enterprii». 

One is keeping the faculty up to date in their fields, developing 
courses and curricula that will attract and properly train the stu- 
dents, developing the laboratory components to science, engineer- 
ing, math, and technology programs. Next, making sure that there 
is effective articulation between not only associate degree institu- 
tions and four-year institutions but also between high schools and 
two-year institutions — both articulations. 

What is NSF doing as bears on the two-year institutions? Two- 
year colleges, as you know, are eligible for support directly from all 
of the pn^rams of the Education and Human Resources Director- 
ate. While in fact the level of support for such institutions has been 
less than desirable, it is receiving increased attention. 

The programs under which two-year institutions are supported 
exactly match the areas of concern. I said the areas of concern 
were faculty, laboratories, and instrumentation, the points empha- 
sized in particular that would deal with the 10 demonstration cen- 
ters. 

Instrumentation and laboratory development: This is desii^ed to 
iniprove the quality of undergraduate laboratory instruction in all 
science, engineering, and mathematics a>ur^ and includes the 
two-year college sector. For the last fiscal year, the foundation 
made 58 grants to two-y^ collies totaling nearly $2 million. 

The second issue is undergraduate faculty enhancement. This is 
an effort to improve the dii»;iplinary capabilities and the teaching 
skills of faculty members who are primarily involved in undei^frad- 
uate instruction. While in fact only a few two-year coll^^ re- 
ceived grants, the grants we made to other institutions benefitted 
two-year science, math, and technolt^ faculty. In fact, they ac- 
counted for 20 percent of all faculty served under the faculty en- 
hancement prc^ram in the last fiscal year. 

Our m^jor focus on course and curricula is entirely devoted to 
the first two introductonr y^rs of the collegiate sequen(», so by 
definition, they are exactly equal to the needs, interests, and course 
offerings of two-year institutions. We also offer with respect of high 
school to the two-year colle^ transition, a hands-on research en- 
richment pn^am for hireability of high school students, and we've 
made several grants to two-year institutions. 

To ensure sutetantial involvement from the private sector 
through the Private Sector Partnership Program, we are support- 
ing the linkage of the intellectual capital from busing and indus- 
try with science and mathematics at the K * 12 s^^r in creating 
consortia in a variety of settings. Thes^ programs we rerognize, 
while they match well with the needs of the institutions, are not 
really sufficient. In recent years— ^particularly the last year— we 
have made a serious eflFort to expand the involvement of two-year 
college faculty in the NSF prc^raro as grant recipients. 
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We have held a major worktop in which we had faculty mem- 
bere from two-year institutions to inform tiie foundation of needs 
as viewed by those faculty members. That has culminated in a 
rei»rt, the results of which will be available soon, and we will 
share that witii this omimittee. 

We have entered a fonml agreement with the American Araocia- 
tion of Community and Junior Colleges to bring to the foundation 
faculty members in mathematics, odence, engineering, and technol- 
<«y in order to afford them the opportunity to learn the operation 
and nuances of the foundation in order to assist them in being 
more effective in (»mpeting for resources. We have tw> such indi- 
viduals in the foundation currently as interns, a math professor 
from Montgomery Community College in Maryland and a math 
professor from Tri-County Technical College in South Carolina— 
the first two efforts. 

I just recently added two faculty members, one of which is the 
President of the Montgomery County, Maryland Community Col- 
let to the National Advisory Committee of the Education and 
Human Resource Directorate in order that thc^ individuals will 
have a direct role in influencing pn^ams and policies of the direc- 
torate. 

We commend this su&wommitt^ for its effort to stimulate the 
improvement in technol(^cal literacy and rompetency in this 
country. The NSF fully supports the finding of both of these bills. 
This petition depends on sulstantially uj^rading and coordinating 
our mSorts in science, mathematics, and technolt^, especially at 
the a^xiate d^ree level. 

The early action of this testimony shows that NSF is convinced 
of the important rolra of the two-year college the role that they 
play in educating the sdentific and technical work force, and we 
are committed to ensuring adequate and appropriate responsive- 
ness and participation by community, junior, and technical institu- 
tions to the pr(^a;rams of the foundation. 

In closing. I reiterate the last comment made, on the quote of me 
at the September hearing that was in Congrewman Pri<»'s testimo- 
ny. Nothing has changed. 

[The prepared statement of Dr. Williams follows:] 
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ASSZSTAMT OXKECnSt BJOCATXttl AND HUMAN RESOURCES 
HEARINO BK3rORE THE 
SUBCOaOtXTrEE ON SCIENCE 
CWMITTEB W seizes, SPACE, AND TECHNOLOGY 

U.S. HOOSB OP REIiR^BtTATIVES 

nammm 19, 1991 



*«5^f^ • J testified earlier on H.R. 293« so much of ny 

CofflBittee has recogniz^^e need 
for increased eopbasis on technology and oclemiTaLcatlon at the 
? ^^f:!^;^*"^®' t»w National Science F^ation {NS? 

tU^^t"' aspects of itd role in iinprovinT^e science 

matheoatiCB, and tecbnology literacy and capabimy of all 
BtVKJentsj one of tl» «oat l^rtant 7t these l^rt, L helpS 

effectiven^ i„ developing the capabilities of 

Si te^Sj?^!^ ^\f^ nation's citizenry, in g^al, aS 

Its tecnnical workforce, in particular. 

In Nay of this year, ae one step in this process tha mrp 

l^Jn^^ J'*'1w,"S!.*2^ f^^^ FouiZtion^rt^S^^' sSenJf f 
S'dS^ «to«>e»»tica Education in TWo-Year Colleges. " Huch 

oLnS JsJ^wLl^,^ t«tey proceeds fr«n the reports T that and 
Br«B,rL *'«»tohtq,s and frM a status report on the same topic 

itie National Science Foumlation's programs in both Question 
and research have lade laajor contritaitimfs^ tie e7f«te Jha? 
result in the production of highly skilled scisnliSl ami SginSrs 
^^o^i'^ t'^^l^' «^ universities. Ma^ ^^ee 

bS^t^s rn«.^^«1^^i?° *n V*^ ^"^y education of succe"?u! 

»?n«9ars and financial experts, it is not inappropriate 
that NSr play a role in inproving the qualifications of Aaerica'a 
technologists and production smrkera. of Aaerica s 

It is clear that the nation's vision Bust be enlarami *-« 
st^ud'.'nT' «athei»tical. and teS?2^icaT JJ'ca^ot f S 

«r <fj ®«Pt^i«"y f"*- those who will enter the critical 

c^^Jt!ie">«cy^"«^^t''^^»J^-«,^^ -r^'^r 
or^cfi^Hi'^ j^"" .S* "'?^ a«icT«ncy"?nd'^Uty^^^ 

fnS^^on'Jf ^^tprce^'*^^^ "'"^ ^fectivrij'r/tJS 

The effectiveneso with which the schools and colleges of the 
^^d^L^nT^"^ its workforoDin science, aathSMticl. e^Ineerlng 
^fi?f«i°^°^.'"t*^^^ directly and immediately to itTecon^ic' 
political, and intellectual health. In the precoliege arena tter^ 
are many signs that the mathematics and scLiwe c^™ities Kve 
begun to take seriously their roles tf ad^nce the "c!eSee? 
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isathGfliatics^ and technical literacy aiKl capability of ALL students, 
lliis CoQ&ittee isas bran very supportive of NSF^s proposals at tho 
precollege level* 

The national Science Foumiation believes that its capabilities 
and resources are best es^loyod in efforts to ii^rove the broad and 
general technical skills, the ci»E^tencies» called for in reports 
such as that of the Secretary's Coamission on Achieving Necessary 
Skills fur America 2000 (SCAHS), rather than in ausqporting 
iiQprovGisents in training students for specific jobs i^ich may have 
a short lifespan* 

A large and ever'-increasing fraction of iiHiustrial and 
institutional jobs now require soiMa significant postsecondary 
cHlucation; traditional skills are no longer sufficient to iseet the 
dexoands of the workplace . Today > s worker (and certainly 
tomrrow*s) oust have not only broad ami serviceable basic skills 
tnit, advance thinkii^ and probleio^solvir^ skills as well* Usually 
icqportant, today's worker oust exhibit such personal qualities as 
a wel l^evelc^[>ed sense of responsibil ity , the abi 1 ity to 
participate in teaxs efforts, firm self-esteem, and des&onstrable 
success in self'^manageisent. 

While all of Aioerica's colleges and universities are called 
upon to respond to tho needs of an ever-chatting population and 
workplace, its tvo-*year colleges are ideally positioned to serve as 
catalysts for isqproving the postsecoiKSary education required to 
&eet the dexoands of the levels and kinds of technical education now 
being required by industry. Increasingly, the two-year colleges 
play a significant role in the early collegiate training of higher 
level scientists and engineers because they address the educational 
needs of the whole of Aamrica's diverse population. 

NSF has a role to play in strengtheniT^ the science and 
mathematics programs at two-year colleges which are essential 
elements of high quality teclinology education and tet^ician 
training, such strengthening will yield double dividends^ n^any 
graduates of such prograsas will be ready to esd^ark isaoediately on 
careers in the industrial workforce; and, tsany others will continue 
their education in pursuit of baccalaureate degrees in science, 
engineering, and technology, 

Tvo^yna otx4UBobs ab a Rssoimcs 

There are over 1400 two-year colleges in the United States ~ 
70 i^rcent public and 30 percent private; together they enroll 
nearly 5 xaillion students. Their student bodies contain over half 
of the minorities in higher education and about 40 percent of all 
college students. While these institutions serve a variety of 
purposes for students, they all have a single dominant aission — 
instruction. 
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Two-year colle^ teiiif important strongttiB to the develo^yoont 
of the nation's hinsan resources for learning and work in science, 
SHitheaaticQ and tectuiology; 

o they provide accede to hi^Mir education for aiany who isiaht not 
otherwise have euc^ cwortunities; 

o they euf^rt a great diversity of learning purposes and 
related environments ranging trtm pei^onal growth and career- 
orients course, throi^ acmlkamic reii^iation and nuoterous 
technical education carrimtla, to mtirsos constituting the 
first two-years of work fear students vto will transfer to 
four-year colleges and universities; and, 

o they enroll very lar^ nuabexB of minority and Iw-incom© 
students. 

The t%ro-year colleges play three ioportant roles that are 
ioportant in a clioate of chaining d^i»>grdphicB and workplace 
needs; 

(1) They supply a large nuober of technologists irtio enter the job 
market directly from an associate degree or certificate 
progras. 

(2) They send a large nusnher of qualified, motivated, and 
successful transfer students to fmir-year colleges and 
universities. {The amjority of students ^o chose teaching as 
a career use this route and aeot their science and mathematics 
requirements in the two-year college. } 

(3) They take their service to their surrounding communities 
seriously ~ by offering a wide variety of cmirses designed 
to help the workforce «q>grade afKt renew job skills and develop 
new skills. (In a typical night class at a community college, 
more than half the class aight already havs fcmr-year degrees. 
They return because their jote demai^ new rtills.) 

There are important r^sons why the two-year college is the 
college of choice for many students, ir-tluding minorities. Two- 
year colleges can help students who are academically underpreparod 
to begin college work. Because two-year schools are in the 
comunities whore students live, costs of attendance are usually 
considerably less than at four-year institutions, and propinauity 
permits students to cwbine work and study; often, such schools are 
the only financially viable option for many first-time and most 
non-traditional students. Finally, students attend two-year 
colleges because of the quality of the instruction, wide variety of 
programs, and support services offered. 

Problems in science, engineering^ mathematics and 
technologies education at two-year colleges are analogous to those 
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of SKuny £ottr*y®ar ii^tituticHis: keeping faculty iqE^^to-date in 
their fieXMi ttoveloping courses of study that attract and retain 
atttdento, k>articulariy minorities and woidct; devaluing the 
laboratory ccn^nent of sciencs, sngineoring, isathezsatics, and 
tecdmology progras^ particularly in these tin^s of limited 
available resmuroesi and staking euro that there is a strong 
articulation program batiieon high schools and collets in science, 
natheisatics, and technology, vary is^rtantly^ there is also a 
need to iisprove the interface betveen tvo and four-y<^r schools in 
tenDS of course developc»nt« transfer of students, and use of 
technology. 

Limited professional developiaent opportunities, heavy teaching 
loads as well as cosraittee and depart&ental assignments, lack of 
es^asis on research, and often small nuinbers of faculty meaabers in 
a particular scientific departsent keep many tvo-yaar ccllege 
faculty in isolation frc^ the sainstreas of their science, 
mathesatics, engineering, and technology disciplines* Faculty 
often lack the time, funds, ami access to collegial interactions 
necessary to develop scholarly pursuits which vould keep them 
attuned to nev discoveries in their disciplines as well as new ways 
of teaching and learning which are changing rapidly due to 
instructional technology, an exophasis on applied problems, and a 
changing population who have been shown to learn in qualitatively 
different ways from traditional groups. 

The staff at NSF, i^rticularly in the Directorate for 
Education and Human Resources (£KR) , is aware of and sensitivo to 
the situation faced by two-year college faculty. Faculty at two- 
year colleges have little experience or tradition developing 
proposals such as N5F requires in its merit-based review processes. 
This is not surprising given the mission of two-year colleges, the 
work load of the faculty, and the lack of institutional support » 

The recent workshop we sponsored addressed how not only NSF, 
but also two-year college faculty, professional organisations, two- 
year college presidents and administrators, local and state funding 
agencies, and other federal agencies, can work tc^ether to incre&se 
the role that two-year colleges play in improving science, 
engineering, mathematics, and technology education at all levels. 
The report will be published shortly, and we will share it with 
you, NSF has also been working extensively with the ;^erican 
dissociation of Community and Junior colleges {AACJC) and 
discipline-based community college groups in isathematics, science, 
engineering, and technologies, outreach activities have had the 
dual goal of better acquainting faculty with available HSF programs 
and improving the understanding of NSF with regard to two-year 
colleges. Together this now forms a basis for NSF to use to work 
with faculty and administrators in two-year colleges as programs 
are developed to improve the quality of educational activities in 
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sci^sce, Cfiginearii^, custtesatics, and technologies. Already the 
nusber of projects in tvo-sfear colle^as and tedmolooy educatlm is 
increasing - 

HSP has directly ami quickly reofK^ndod to smny of the 
rect»ffitettdationa of this 1991 vv^kshc^* l^ee© activities and 
programs are hased on a iqrsteiiMtic approads to amiysis of the 
nature » goals, and needs of two-year colleges and are being 
devel€^>ed in coordinatim with AACJC and discipline tesed 
professional organisation. For exas^le, H5F has entered into a 
project with MCJC to create a cadre of »NSP-AACJC Felloifs«< whereby 
two-year college faculty will spend tlise in all five divisions of 
ran leamii^ about procedures, policies, and prograias and providing 
outreach to tvo-y^r colleges across the c^mntry. in addition, the 
Advisory CoHHoittee for the Directorate for Educatiwi and Human 
Resources has added two waters froia two-year collies. 



The itetional seimoe y0imdatio& - a Targeted seie 

The appropriate role for the National Science Foundation is 
one of intellectual and substantive leadership* The Foundation is 
able to draw upon its petition in tho science, engineering, and 
oathematics education and research comunities to provide 
leadership, develofw^ntal support, and intellectual resources to 
strengthen two-year college science, engineering, mathematics, and 
technology and the preparation of students graduating fr«B high 
school. ThB Foundations leadership will be aost effective in 
making sure that the guality of funded programs is consistent with 
sound scientific and engineering principles* 

The NSF fully understands the Coomitt^'s desire to support 
programs that will lead to a more technologically capable 
workforce* immediate attention needs to be drawn to the issues 
which most dramatically affect the quality of instruction and 
instructional programs in sciem^, engineering, mathMatics, and 
technology. Two-year colleges are ideally position^ to serve as 
catalysts for educational ii^rovemont and to address the national 
concern for literacy, rt^ tvo-year college si^cifically provides 
for accessibility, cooqirehansive services, and for quality 
undergraduate ^cation, making it an effective agent for change. 

NSF is focusing m f iva key areas* These areas are curricular 
reform and program ic^ffovement; professional development and 
renewal opportunities for faculty; the increasingly diverse and 
often academically unpre^red student peculation; partnership 
strategies that would expand linkages with elementary and secondary 
education -s wall as four-year colleges and universities; and the 
need for active alliances as^ng two-year colleges, private sector 
business, and industry. The Foundation has broad program authority 
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for activities in these areas* Several of our current efforts at 
tm year colleges are highlighted in the additional xnaterial 
sutoitted for the record. 

CowaaatJi on Hational Tmyhnoloov Mnoatiea Liyialatien 

The Chairman should be c<»uBended for his concern for the 
is^ovement of technological literacy and cov^setency in tlie United 
States* H5F fully supports the goals of HR 2936 and HR 3606, 
particularly the articulation of the lisportant role that tvo-*y6ar 
colleges play in the education of the nation's undergraduates , 
especially since cosiQunity, junior, and technical colleges often 
serve as institutions of choice to ainority and other 
underrepresented stiNlent populations. 

Participants in the 1991 vorkshc^ mentioned earlier, rather 
than recosmending sheltered prograi^, clearly called for ccmiunity 
college faculty and adsinistrators, HSF and other national 
organizations » professional societies^ state and local goveranents, 
secondary schools and four-^year colleges anJ universities to work 
together to increase the role of cosmiun^ty colleges in iisproving 
education in all institutions and at all levels* 

It is our feeling that NSF should place its efforts on program 
development to provide instructional materials and faculty 
workshops which increase the xoath^naticalr scientific, and 
technological capability for students at all levels. We want to 
help two-year colleges in particular to strengthen their curricular 
prograsss; to provide professional development ami renewal 
opportunities for two-year faculty in technical, transfer, and 
enrichment programs; to address the diverse populations at these 
schools; to aid two-year, four-year, university, and high schools 
to develop articulation and partnership strategies; and to seeK 
alliances between two-year schools and local businesses and 
industries. These programs will serve to benefit in the broadest 
and most fundainental way the colleges and their full population of 
students, not just those concentrated in techrician training 
programs. 

We note that HR 2936 has been rather substantively revised. 
The stateaient of actions needed to iaprove technicral education in 
the U.S. has been greatly refine and now provides description 
rather than prescription. As earlier testified, NSF agrees with 
the intent of this legislatioa, but we still oppose HR 2936, as 
revised, because it is not necessary given our existing authority 
and because of its narrow focus. We have siailar problems with 
H»R. 3606 and oppose that l^islation also. We believe our ongoing 
effort in this area ought to be broadly based along the lines that 
1 hav4 described. Support for narrowly targeted efforts may coroe 
at tne expense of much broader and equally aeritorious programs. 
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BigbXlgftta of cmrraat msr SiotivitiM at Tvo-ymt collagas 

The Foundation is best able to focus on three areas which affect 
all parts of the instructional programs in science, engineering, 
matoeoatics, and tet^mology — facultyt curriculus, and 
laboratories. PrograxmE^tically, the Foundation includes two-year 
colleges as eligible participants in five areas: (1) faculty and 
teacher enhancement in c^mtent areas of science, isathexaatics, 
engineering, and technology, (2) curriculuss and instructional 
inprovesent at college ami precollege levels, (3) development of 
latoratory components of science and engineering programs, (4) 
yoyjxtg scholars, amS (5) private sector partnerships. 

Two-year colleges are technically eligible to receive support 
directly and possibly to benefit in other ways froa essentially all 
NSF prograraming areas. Hiese colleges are i^rticipating in a 
significant way in £HK's TCience and engineering programs, which 
are relevant to their needs, tsission, and interests* However, as 
most NSF funds are in suj^rt of basic research, whereas the 
Bission of two-year institutions is purely instructional, twc-year 
colleges receive a relati^ly sisall fraction of the total NSF 
budget, in 1991 two-year colleges received about $3.35 million 
dollars of support. 

At present most of NSF*s two-year college support is in the 
Undergraduate Science, engineering, and Mathematics Education 
(USEME) Division and roost of the support within that division is in 
Instrumentation and Laboratory improvement (ILI), The ILI program 
provides matching funds for laboratory equipment for college level 
courses. In Fy91 there were a total of S4 NSF grant*? to two-year 
colleges, 71 (85%) of ii^ich were in Education and Human Resources. 
Of these 71, 60 were in USEME. S3 of the 84 total grants (63%) 
were in ll,l. it is important to consider however that in addition, 
19 grants were awarded to universities and other organizations 
through Undergraduate Faculty E^anoement (UFE) and Calculus 
programs totally $1.75 million which also benefit two-year college 
faculty. Historically, approxii^tely twenty i^rcent of the 
participants in UFE activities have been tw-year collie faculty. 

In the College Science and Engineering Instrumentation Program (now 
ILI) eligibility was extended to two-year colleges beginning in 
FYBS. The first year of eligibility yielded 39 two-year college 
awards totalling $i.2 million dollars. Since that time the program 
has grown. ILI in Fy91 funded 53 two-year collage projects totally 
Sl*7 million dollars. The proposal funding rate among two-year 
schools has grown from 22% of the total proposals received for FY80 
to 27% for FY91. 
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Frojecrts at an<l for the benefit of two-year colleges haw also been 
Bupimrted in other USWE progrwas, in the EHR precollege 
i^roves&ent programs, and to a limited degree in the research 
directorates* Soane exaaqples of K5F funded projects in two-year 
colleges follow: 

o l ^tnaiMint mtieii and lialwratoirY ^Mme^^fcJBEfiflSil 

Harrisburg Area Coraaunity College in Pennsylvania i upgrading its 
CAO laboratory to include a network of c«»q>uter worKstations which 
support solids saodeling and analysis software* Students in the 
sechanical engineering technology and sanufacturit^ and design 
technology programs study the concepts and techniques of 
interactive solids modeling using this equipment. 

Owens Technical College in Ohio has established a state«-of-the-art 
Metrology Data Center. This data center enables students in the 
Quality Engineering Technology program to learn efficient methods 
of collecting plant process and quality data and to leam to use 
effective means of turning that mass of data into useful 
information for manufacturing decision making. 

Parkland College in Illinois is developing new methods for teaching 
the non-traditional student and integrating the ciM^uter into its 
electronic and computer systems technology programs. These 
work/test stations put the student in control of a multi-media 
learning environment that is being matched to their learning 
styles. 

Texas State Technical Institute is preparing specialized 
electronic-electromechanical technicians for the continuous and 
batch manufacturing industries using specialized laboratory 
equipment. The intent of the laboratory is to leapfrog the gap 
between current statr -of -the-art training facilities and industrial 
needs througi. the ^jitegration of an entire control system - 

o private S^ fcer yartnarsti^jpw 

Alabama Aviation and Technical College and Northwest Airlines in 
partnership are developing a program to support the improvement of 
mathematics education in aviation technol^ programs. The goals 
of the project are to strength the mathematics coB^nent of the 
aviation technology programs offered at the school by the design, 
development, pilot-testing, and revision of three new courses in 
collaboration with avionics engineers and by exposing students in 
their avionics programs to the real workplace, special emphasis in 
the program is on increasing the opportunities for womn and 
minorities in aviation technical education. 

At Lewis and Clark CoBsnunity College in Illinois the project "Math, 
Science, and Technology Education for Riverbend in the SOs" aims to 
enhance math and science education for non-baccalaureate bound 
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Btudents in community college pre|>aratory prograsm and career 
programs in grades a-xa. -me m^ject viii help prepare stiKlents 
!S^^^"4,f^i5®^- Ciirront applicationa of science and 
matheoatif^ will be integrated into the curricala. 

^^^^iJ^^^^^\2L^4 colleges of Chicago is conducting a 

project for Biotectoician Traiair^. This project will develco a 
tTO-year curriculim leading to an associate degree in technology, 
prepare students for e^Ioymt as biotechnicians, ai^ increase the 
r^resentatim of minority ai^ disadvantaged populations in science 
^ Mth twhnology. Harry Truman College also has a Ycmng 
Scholars Program using the ti^ic of tticago as an ecosyst^ 
designed to acquaint inner city youth with the technical systeas in 
the community* 

O Padarmaauat^ ^?¥ltT J lll mi TtTlt n t greg rai^ 

Priiwe Georgejs CiMsunity College of targo, Maryland coreSucted a 
six day mrKsht^ for comounity college faculty to learn about the 
^esapeake Bay ecology at the oniversity of Maryland Chesapeake Bay 
Biological Laboratory. L^:tures, field work, and laboratory work 
were included. ' 

Texas A&M has dasigned a fi»>del for the utilization of cooperative 
relationships beti^n university professors and two*year college 
faculty members to proviite professional inaorvice enrichment 
training for two-year college physics teachers. The program 
focuses on recent develc^SBents in physics, innovative physics 
teaching methods, and successful techniques for recruiting local 
minority students into two-year college science and engineerina 
programs. ^ ' 

o HRfltygyftflftfttt COWrwa and CHrrieul um Pro^aft 

Joliet Junior College in Illinois will conduct a one-^year pilot 
program for experienced community college physics teachers. Hands- 
on workshops are planned to foster the approach of using 
microcomputer-based laboratories » conceptual exercises, and 
overview case studies. The main goal of the project is to 
encourage particii»nt teachers to adapt or develop curriculum 
approaches which incorporate this Knowledge so that students 
develop a stronger understat^ing of physics concepts. 

o Young BOholarn Preggma 

Cuyahoga Community College in Cleveland conducted a project 
consisting of enric>njent activities based on the •'Teaching 
Integrated Math and science** curriculum, research projects led by 
university faculty and HASA engineers and scientists, and 
industrial tours. This program was jointly funUed by NSF, HASA 
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and the Ohio Board of Regents for students in grades 7 ami 8* 
Ei^shasis was on participation by girls, minorities, and 
GcomsBsically disadvantaged. 

Northwest College in wyomiwi led a program in Yellowstone National 
Park for students entering Grade la. students were exposed to 
various aquatic field aini latoratory research paradigms, designing 
and choosing appropriate res^urch methodologies as they designed 
and carried out an environmental study of the Gibbon River. There 
was an emphasis on participation by native Ai^rican students of the 
Rocky Mountain Region. The study aljo provided useful data to 
Yellowstone National park research offices. 

o Calculua grearan 

Union County Comiaunity College in New Jersey received a grant to 
implement a calculator-based calculus curriculum at five cosmunity 
colleges. 

Suffolk community College in New York is part of a consortixira of 
schools including Harvard imiversity, the university of Arizona, 
Colgate University, Haverford Coll^, and others who are 
investigating the use of calculators and computers in opening up 
new topics in and new ways of teaching calculus* Ei^hasis in the 
lessons is on the **Bule of Three"*: irtien possible calculus topics 
should be investigated from a numerical, graphical, and algebraic 
standpoint . 

o Jgeaoher gphay>c^ft^ 

Blackfeat Community College in Montana is studying new methods for 
improving mathematics and science education for American Indian 
students by adapting activities to the Blackfeet culture- This 
iQultifaceted program includes community groups, local educators, 
and students from the community college. 
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Mr. Boucher, Thank you very much, Dr. Williams. We appreci- 
ate your attendance here tins morning. On behalf of the subcom- 
mittee, I will express an apol<®r that we don't have more membere 
with us at the moment As was ^ted by one of the other membere 
earlier, there are a number of ownmittees meeting today. Hopeful- 
ly, this will be the last week of the Congressional session prior to 
our m»ss, and everyone is anxious to finish business as rapidly as 
po^ble. f J 

However, Mr. Packard and I do have a number of questions of 
you. I will proceed to propound several of those. 

Mr. Valentine's subcommittee, I think, earli- 
er «us mil— I believe it was in the month of September. 

I^. WiLUAMS. R%ht 

^J^^-^^™^ During the coxitsb of that testimony, you indicated 
that the programs advocated by Mr. Price's legislation were well 
accommodated wi^ existing programs at the National Science 
Foundafaon. Yet when we examined the record of the various pro- 
grams lUiat you cited, we found that those programs are not funded 
today. That, (M>viousIy, giv^ us some imu». 

We afao noted that in 1991. the grants from the National Science 
Foundation to two-year coll%es-«Il of them taken together—to- 
talled only some $3.35 milUon with half of those ftincb allocated to 
uwUTimentation and to laboratory improvemente. The balance cov- 
ered a range of activities including grants for private sector part- 
nerships, undeigraduate faculty enhancement, undergraduate 
course and curriculum pr»«rams, the Young ScholaiB Program, 
and teacher enhancement.^ fairly small amount of money, I 
might note, to cover that broad range of initiatives, none of which, 
^''^^ are specificaUy targeted toward the kinds of goals that 
Mr. Price has identified in his legislation. 

Dr. WiLUAMS. Right 

Mr. Boucher. I suppose that a number of questions flow from 
that First of all, let me ask this. - 

,P?P,,^f things that Mr. Price suggeste would be paramount in 
his bill is the creation of centers of excellence with the notion that 
curricula could be developed at particular institutions receiving 
grants from the NSF and then, through a principle of nucleation, 
have tnat successful experience shared with other institutions na- 
tionwide. 

^rSS^^ ^9 '.^"^ if »t is a valuable idea, why is the 

NSF not doing that today? 

Dr. WiLUAMS. It is a valuable idea. I would like to respond to the 
general quegion with respect to level of support. Your recital of 
what the NSF funded in that sector last year is entirely correct 
and it s inadequate. 

The proposal for the centers, in my judgment is excellent, both 
on edu<»tiOTial grounds and from the point of view of being consist- 
ent with the way in which the foundation typically does its busi- 
nras. The idea of concentrating in several institutior s— call them 
national centers of excellence— curriculum develops ent with the 
requisite laboratory development and faculty enhancement as an 
aggr^te-Hsecause what one is really trying to do is improve the 
overall Miterprise, not simply instrumentetion or faculty as distinct 
units. Then, as the foundation typically does, to employ the out- 
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comes from th^ centers as models so you don't tip the Nation, 

^„nt^ ™^ ff^y disseminated throughout the 

country, in my judgment, would be noteworthy. 

t%}^fA}^ consistent with the way in which-as I said earlier, 
the foundation, m an csceUent fashion, does its business-and it 

trss;i;:;sllj^^iSis'"^' 

rJiL^y™^' ^ Progranw today where, in your 

^S^/^ ^^^^ ^ language that specifically inJites 

S^SS?!«^'„JS^5L?T^ "i advanced technology that would 
prepare and uf^mds techmcians? 

Dr. Williams. No. 

Mr. Boucher. You don't? 

Dr. Williams. No. 

• w^" WeU, Mr. Price, obviously would require in his leg- 

islation that you do that « « •» .t^ 

Dr. Williams. Right 
m^dei ^ y**" conceded the appropriateness of that 

Dr. WiLLiASss. Yes. 

Mr. Boucher. So if we were to choose to enact that, I would 
assume you would have no objection. 
Dr. WiLUAMa None. 

Mr. Boucher. Address, if you will, the general inadequacy of 
K**® ?-*" ^^^^-y®*** community college pn^ams. The level is 
89 ^S^cyjhat next year will have something ap- 
^ funding. Why so small an amount 
and what should this subcommittee do to help you provide a better 
thiSs?"™ funding for these rrograms as compared to 

^?^^:uT^^^f^f^i^■ ^fe^nce to the agency's total budget, vis-a- 
vis, the needs of the institutions being addressed by the bills before 
us IS an excellent framework. Nearly $2.7 billion-lof that aroint. 
?mn^^t!!!SSr'"^-*^ amount to be sure, and a rapidly growing 

Education and Human r2 

S^tSl, ^1.^''^'?,?.' ^ i^"**".' ^ ''^ r^rch account 
vn^^„ mUhon, the m^ority of the resources are de- 

u ■ ^*»ch I don't disagree. I mean 

J« t^ifw ^- ***t."* foundation and in the Congress 

to substentially unprove the quality of math and Mdence education 
m J\ - id. 

The two-year coll^ pr^ram would be supported in the under- 
graduate component which is less than $50 million as a direct ap- 
propnation to the Education and Human Resources Directorate. So 
ge $3 million to which you referred has its place within roughly a 

f??i, fi"'"-^^"*^"^- ,"5 ^""^ component of the overall budget 

M ^°"n«^*»<>n would require attention. 

Mr. Boucher. Let me ask you what I think the bottom line qu^ 
iion will be for most of the Membere here. If we were to enact llT 
i'nce s proposal or some modification of it — and by the wav we 
« J^*^"*!^"*^ participation in talking about appropriate 
modifications-tut if we were to enact that propt^al or Sonie a^ 
propnate modification of it and ensure, m the^Scess ?f doing 
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that, that the new initiative did nc^ impinge on existing NSF pro- 
grams, would the NSF c^nect to our doi^ that? 

Dr. Williams. No, the NSF would not object. 

Mr. BoucHBB. All right; that's fine. Thaxik you, Dr. Williams. 

I will recogniK the giraitleman fnm California. 

Mr. Pacxakd. Thank you, Mr. Chairman. 

What are the goals for the next 10 years of the NSF in terms of 
stren^ening the technoli^ development of our community col- 

WiLUAMS. To substantially upgrade the faculty that partici- 
pate in thme instituticms. That's a very pr^lem in tenns of 
currency for reaj»ns that are self-evident. 

In concert with that, to ensure that we really Imve c^ntempo- 
rary, suhstantial, and appropriate curricula— in order to do so, as 
was pointed out by one of your roll^igues, that requires consulta- 
tion with the industrial wctor, input into that pro^»« lb demga 
Uioae curricula »> that they are sufficiently elastic so that you can 
continue to upgrade them in time so that they are, in the ease of 
robotics, in the case of fabrication, in the case of advanced manu- 
facturing, appropriate. 

Third is to promote substantial articulation between two sartors: 
high schools and two-vear imtitutions. We can do that, I think, 
better now because of the maior inv^ment in the K42 sector 
which has a 5 to 10-year time frame. Second, to promote articula- 
tion — that is, to prepare the students appropriately in terms of 
course in terms of counseling, such that students who desire to 
move from the two-y^ to the four-year insrtitution— for the foun- 
dation to do that as a model, as we often do programs, we would 
probably have to have several clacks, and that tekes an e^t or 
nine-year time frame. 

The idea, essentially, over the next 10 j^ars, from the point of 
view of undergirding math and science education that leads to spe- 
cific technical education, is for the foundation to become a major 
player in revitalizing and rendered appropriate in terms of quality 
of training of two-year institutions. We n^d to do that, not only 
from the point of view of technic^ education. We need to do that 
really in order to have a constant stream of production of quality 
bachelor's degree recipients, because as we all know, a significant 
number of studente, almost 50 percent of studente who are interest- 
ed in science, niatl«, and technolc^, actually are enrolling in asso- 
ciate d^ree programB. 

So the gcml is: within a 10-year time frame, to the extent to 
which ite resource permit, to e^ntially support the overhaul of 
that sector, but not in isolation. I want to emphasize. The articula- 
ticHi component is very important to make sure that youngsters 
who complete or workers who complete the two-year college se- 
quence, the a^odate d^ree ^uence, are appropriately prepare 
for the work force, or if they like, to then complete their l^helor s 
d^rees. 

Sir. Packard. In the opening portion of your stetement, you indi- 
cated that you don't support the l^islation because it's unneces- 
sary, I interpret that to mean that you either do not suh^be to 
the provisions of the bill or you intend to accomplish tl»t without 
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DJ'. WiLUABSs. If the resource were available. 

B&. Pac^abd. Ipresume it's the latter of the two. 
I^. WiujAMS. Tliat's right 

^ fraF"giyen serious consideration to the pro- 

grams outlined m the l^pslation *^ 

Dr. WiLUAiffi. Yes, in&ed. 

thel^SSS? *®™ °^ ^ ^P^** °f 
Dr. WiLUAaas. As I answered the Chairman. I asree with them 
««ft»»Iy gone UmiuEh^rf^ p?SS,^^TS 
^tolled m ^e billj in particular ^ the center/ iSn venr^ 
fective wapr to d^ wlfiTthe broad needs in the a^date^iw 
P^l^ramsm exactly the wavNSF does it. associaie a^ree 

^ Wn^S' No* *^ accommodate those goals? 

Packabo. With that, what are the plans of NSF then if 
^h^?""' ^"^^ ^ y^"^ altlmaUve ^ S V 

Dr. WiLUAMS Well, the alternative scenario-and it would not 
t^i^J^^T}^ but to be hon^ we regard eZin S?e 

study stage budget situation, we regard the pr^lem Sttie tm! 
year college sector as sufficienU/Sipo^tent «St mS^^ 
?SS?SilSe'"s^ ^ to mo^ Wtw 

Mr. Packard. Do you have that flexibility of budgeting within 
"S^^SS"' V have to ear^iarkedZJi^ f^^m^ 

i^^eis'te^iota"" ^ "^"^^ ^« 

Obviously, if you desire 10 centers-^d I agree with that— we 
r™'bS.^' '"^^ ourTS^nTbudSlrkS 

hu!ww^-KiL*''^ ^" house then in terms of the 

budptof, then jtbecpmra £ process of priority, really. 
Dr. Williams. That's right. j^' 

Mr. Packard. I gue» that would be my last question, Mr. Chair- 

flllUl* 

onteS'of ^'^^^^^ P"^- «^ ^"^0 the pri- 

miJh undergraduate level in the instance of 

SSlIif^??f^iv^"^5^""!' f^^^ technology education, the Zteh i 
fi«^if*?i'^^^ T*^^ deliberate decision that the component of 
^hi^ underpaduate enterprise on which we should focus to 

ISJ^w should ass«En primacy, are the first two years. ' 
^«5Lr ^ *® sequence if you are talking about an as^ciate 
d^ program, and it is the firet two years if you^ tX^teS 

l/^t^'X^lSS'^r "^r^^' suLt^ti^ aJSntbn 

SS^^r^bSa.*^""*^- that's wher. the 

Mr. Packard. Th^ you, Mr. Chairman. 

Mr. Boucher. The Chair thanks the gentleman. 
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Dr. Williams, as we continue to review this proposal, we probably 
will have some »lditiona} qu«rtions. We will talk with you infor- 
mally and will perhaps, for this record, submit some questions in 
writing. We would appreciate your cooperation in that. 

Dr. Williams. I'll be pleased to respond. 

Mr. BoucHEH. Thank you very much for your very helpful testi- 
mony today. There being no further questions from the subcommit- 
tee, with our thanks, you are excused. 

Dr. Williams. Thank you. 

Mr. Boucher. We now welcome our third and final panel of wit- 
nesses for the morning: Dr. WUliam Snyder, the President of Wyth- 
eville Community College in Wytheville, Virginia; Mr. JefT Ellison, 
the Existing Base Manager for INTEL in Chandler, Arizona; Dr. 
Gary Israel, the Director of the Illinois Community GoU^ Board 
from Springfield, Illinois; Mr. P. Dot^las Groseclose, who is replac- 
ing Mr. Tony Marty. Mr. Groseclo^ is the Director of Staffing, Or- 
ganization, and Emplo}^ Development for Martin Marietta Elec- 
tronics. Information and Mi^les Group, from Orlando, Florida; 
and Dr. Paul Gianini, Jr., President of Valencia Community Col- 
lege in Orlando, Florida, who is also Chairman of the Joint Com- 
mission on Federal Relations of the American Association of Com- 
munity Colleges and the Association of Community Coll^ Trus^ 
ees. 

Without objection, the prepared written statements of all of our 
wjtnesses will be made a part of the record. We will begin our testi- 
mony this morning starting at our far left with Mr. Ellison. 

We will be pleased to hear from you, Mr. ai'ison, and the Chair 
would ask that each of the witne^es pl^se u^nfine the oral state- 
ments to five minutes so that we will have plenty of opportunity 
for quirations. 

STATEMENT OF JEFF EIXISON. EXISTING BASE MANAGER. 
INTEL, CHANDLER. ARIZONA 
Mr. Ellison. Thank you. 

The strategic advanced technology need: One of the critical ele- 
ments for the U.S. Semiconductor market to perform competitively 
is a competitive work fon». Our educational system in the U.S. 
today provides advanced d^ree profe^onals hke engineers and 
high school basic ^ucation operatcn^, but has no output to provide 
nianufacturing technologists. Manufacturing technologists must be 
skilled in manufacturing, equipment, and proce^ t»±nol(^es. 

Individual comi»nies have attempted to addr^ this need with 
their local (immunity coUc^ with limited success. The enmomics 
of developing the faculty, curricula, and faciliti^ for advanced 
technolc^ training is very unattractive to two-year degree colleges 
unlera a wide technol(^ base is lever^ed to provide the collie 
with an ac(%ptable return on investment 

Capabilities required to fill the need: For academia to fulfill the 
need, several capabilities will have to be put in place. First, the fac- 
ulty must be trained by industry experts so that the product they 
produce fulfills the need of the customer industrv. Secondly, appli- 
cable <»ur^ and curricula must be available, nnally, the appro- 
priate facilities and equipment must be available. Each of these ca- 
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pahiht^ will necessitate external funding for the particular com- 
munity coU»e to unplement these high-technology programs. 

Training faculty can best be accompli^ed by interaction with 
the custonwr to whom ths product will be delivered, industry. Sem- 
urnrs bv advanced technplt^ experts on the manufacturing proc- 
^ techmqu^ methodolt^ et cetera, and plant toure give the 
faculty iMight mto the envwonment their stu^nts will be expect- 
ed to perform m and how they will be expected to perform. Train- 
ing the tramer classes by industiy experts serve as interactive ses- 
sions to refine the cour^ and give industry-specific examples and 
apgtcations of course material. 

fiiJKf??' *"^*^?!'?' F'^^ perfonned by the faculty give the staff 
lirsthand insight into the interactions and boundary conditions not 
easily pickwl up without personal involvement. Applicable courees 
and cumcula must be developed at each institution. 

The fundamentals for this have been the focus of the Ifepart- 
ment of Education's Cooperative Demonstration Pnwram ffigh 
Technoli^ Grwits .for some time, and significant progress Iws 
been made, i.e., SemiTOP. However, tiie specific courees and curric- 
ula must be customized and internalized by each mstitution and/or 
locality to meet the needs of the customers. 

From the advanced technology manufacturing point of view, here 
are a few of the appropriate courses to be included: sources of vari- 
ation, characterization techniques, statistical process control, total 
productive mamtenance, cost of ownership, and basic cour^ with 
turil^ applications based on advanced technolc^ manufac- 

For faculty teaching advanced technology courses and curricula 
^ f,"^*^^* appropriate facilities and equipment must be 
available. Training technoli^fists on manufacturing, maintenance, 
and process technologies requires manufacturing tests and analyti- 
^ equipment and facilities like clean rooms capable of emulating 
the requirements of the industry e->vironment "Hiis equipment can 
t» acquired through industiy donations, equipment supplier dona- 
tions, or direct purchases. Maintaining this equipment will become 
a primary r^ponsibility of the students and faculty, although in- 
funding " ^^^-"P ^ initial expense requiring external 

for results— and this is the kev 
point, 1 think, in my testimony. The management of this proffram 
must have a strat^c vision of accomplishing the result as opposed 
to the individual elements. ''»~~- 

Each of the elements, trained faculty, applicable courses and cur- 
ricula, and facilities and equipment must be managed for succ^ 
However, the strategic selection of the activities and priorities of 
this program must be managed to deliver all the necessary ele- 
emTreslTlt* proportions, order, and quality to achieve the 

The result mu^ match the need of the customer. Therefore the 
management of tins activity must constantly interact with its cus- 

??-^'''ir «°vanced technology manufacturing. 

Finally, successful management of this program requires effec- 
tive utilization of resources. Dissemination of the results to all the 
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participants and coordination of activities to eliminate duplication 
or waste of effort must be monitored and minimized. 

For the big picture, providing education needs for industry, 
primary, sei^ndary, two-year degree and four-year decree institu- 
tioi», must be int^prated into the ^stem of syneiigistic activities. 
Outreach programs and affiliations are presently unmanaged from 
a national perspective. 

The man^ment of this and oUier educational bills provides a 
unique opportunity to coordinate, int^rate, and synerf^ the edu- 
cational system to maximia^ output, quality, and efficiency. The 
end result must he to provide U.S. industry with a competent and 
capable work force, quickly, efficiently, and of world-class quality. 

[The prepared statement of Mr. Ellison follows:] 
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SCIENCE AND TECHNOLOGY EDUCATION 
IN TWO-YEAR DEGREE COLLEGES 



INTRODUCTION: 



„_*^'»°«»''effEISson. I w»rk for IntdCoipreaiMOT as the BtHting Base Manager 
EProcess Equipment DevdopmoaCI^ I haw been in the senikonduoor iiHh«ttyfor 
Fnnarily m numifiictuni^ bM the bist 4 years have been in corfmrate 
er^meerij^ manageinciA * recemfy omiptetcd ngr fust paniapatkjn in a Dep 
Educations Cooperative Demoosiiation PiDgram High Technology Gram as a technical 
consutent far a two^ degree curricute development program in semiconductor 
manufactunng "Super OperatcMs" (SemiTOT). 



STRATEGIC AD\'ANCED TECHNOLOGY NEED: 

One of the critical elements for the Ui Senucomluctor market to perform 
competitjvefy m the world marketplace is a competent work force. Our edocationalsysiem 
provides advanced degree professionals (engineers) and school basic eduraiion 
(operatms) but has no output to i»Qvkle "manufacturii^ lechnotogHte." TTiese so called 
tS^S^"* technologists" must be skilled in manufacturing, equipment and process 

IndivMlual companies have anempied to address this need with their kxal community 
colleges with limited success. The economics of developii^ the faculty, curricula and 
taowies for advanced technok^r training is veiy unattractive to two-year cdUmcs unless a 
wide technrfoiy base is leveraged to provide the college with an acceptable return on 
im^stmem (ROI). Devek^ntal funding for this capability wn deliver a self-sustainina 
technok^ education system whfch would till a strategic need. 

CAPABILITIES REQUIRED TO RLL THE NEED. 

Fo'academia to fuffin the need, several capabilities will have to be put m place First 
the faculty must be trained by industry ejperts so the product they produce fulfills the need 

A A^^ll^'^' applicable courses and curricula must be available. 

And finally, the appropriate CadUties and equipment suitable for advanced technoliwy 
manufaclunng training must be available. Each of these capabilities wiU necessitate enemal 
funding for the particular conununily college to implement these high technology programs 
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Txakiii^ foculty can best am^nfHbhed by foiteiBctton with the customer to whom 
tl^ir product wiJl be dte^red; imiisstiy. feoiinars tjy advanced rcchmiciy imiusiiy oqperts 
on the manufectuniq; process. iechnN]ue^ irothw&slogks, etc^ and tours give the 
facuJty insist into envirofln^m tteir stiKtents will be expeaed lo j^rfbrm in aiw! hyw 
they win fc« ^cpeaed to petform. Train-the-trsit^r classes by jndusti}f experts serve as 
interactive sesskins to refme the courses ami give industry spedfk amni]:Hes and appUcatksns 
of course maferial. Finally, imlustiy f^c^c^ {^iformed by the faculty give the siajff first haml 
insight into the interactnins and boun^iy conditicHis not easily picked up without personal 
involventem. Apfriicable courses and currkula must he devek^^ed at each institutim). The 
fumtementals for this Iwe been the foci» of the I^partment of Education s Cooperative 
Demonstration Prc^m High Technok^ Grants for some time and significant progress has 
been made (j.c^ SemiTOP, etc). However, the specifk wjurses and currkuia must be 
customized and iniemaUzed by each ir^tUutkin and/or locality to meet the needs of their 
customers. From the advaiKcd technok^ manufacturing point of view, t^rc arc a few of 
the appropriate courses to be irvcluded: 



- Systematic and random sources of variation in processes 

- n<aracieri3WtJon techniques (Design of Experiments (DOE), Resptinse 
Surface Metho«fc>k^ (RSM^ etc-) 

- StaiisticaJ Prtxess Control (SPC) 

- Total Productive Maintenance (TPM) 

- dm Of Ownership (CCX)) 

- Total Ouiility Management (TOM) 

- Basic courses (math, physics, chemistry, statistics, ciighsh, psychoiogy, etc.) 
with examples and applications based on advanced techm»h)gy 
manutaciutip 



For faculty teaching advanced technobgy aiurscs/curricula to be etfcctivc, ihc 
appif>priatc facilities and equipment must be available. Training technologists on 
manufacturing, maintenance and prcKess technolc^cs requires manufacturing, test and 
analytical equipment and fadliiies (i.e., ''ctean iDom") capable of emulating the requiremems 
of the industrial environment. This equipment can be acquired through industry donations, 
equipment manufacturer supplier donaiions and/or direct purchases. Maintaining this 
equipment will become a primary resptmsibihty of the students and faculty, although 
installation and start-up will be an initial expense requiring external funding. 
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MANAGEMENT OP THE ELEMENTS PMl MSULTS: 

2S&r^£!:£*J^!L!^ farl«L. However. Z^c 

resuh must match ll» aeed of the customer, nwcfaie. the managemem rfthis activity must 
Dfcseminatton of theroutein al partfcq«ams and cooidmation of acimtks to eliininate 

Fw the -l^g pctwc" of prov^ tte ediaatHMBl nwsis for the UJ5, mbwrv 
seomdajy twt^ degree aad four^ deg«e inslitrtiom mu« be inte^tenTa 

from a nath«ial pr«q«tjve. TT« roiBgcn«^ 

a unique opportunfly to oKm&iate. hit^iate ami syneiBize the educational sSmto 
m«,m«e output, and effidem,. The end ^sult'SS to pnJTrSS^S 
with a competent and capable wmt fm«; quickly. efficiemJy airi^of worW class 
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RR. 2936 and H JL 3tOffs AbUlty to Address these Needs 
Do tlie {m^sto»» la the bUb address the most critkal shf^tcc^iiags in science and 

The^ mis aMrcss Ibiuili^ si^ttons ftn* the cHtical shortcfmin^ of scknce ond 
tGchndogy cdratka in tim*}^ arik^ 

Are tlie pmvfstois in the biBs mteq^le addeviag tMr {d^H«tiv«s? 

The simess of ^tmt in fiNchlcviBg ti^ ^tcd s^K^cdve, wiU dtefsesd on ite 
pnjgram m^agemeiit and the strategic viskni and i^Uow-tlmmgh m achknr th« 
resnlty sol jn^ t^ iUDcess. 

Is NSF ihe |m>per ageiK^ to admiBisI^ Itese pant programs? 

i am Bol mil enoogb InSmncd all the gomnmraM hodks nor their charters to 
detennlne wN> b best soiled fbdr tite mao^^nent of these fniograais. Regardless of 
what Qg^o^ otans^ die pro^m* a wt&r portlNm that is to i^dli^te the 
intensctioB between iodastiy and the tdocatioita] tn^tntim to define the need 
(^is) to be iHiDvfckd. 

Wtet is cnrreatfy beii% dme k> asdst local eccmmilc ^??lo2mient thnmgh 
instrucHra adrainl^ered by two-ymr 

Isdividoal companies have mkea it npoa itself to ci^tact km! tm>-jcar degtee 
ci^le^ to tailf^ edocatioo pn^ms to their aeedsw Tliese dibits are asnali;; not 
bighfy leverai^ since tl^ re)^ntS4mt only one cmnponyf and they are dUTknlt to 
snpport Ihim the c<ribges perspectl«re. At b^t, hate isolated islands of local 
siM!cess in this anea. 

From a natkinal perspective, what ^lUcnial services shonid be perfbrnntl by these 
invitations? 

From a national standpoint these Institntifms sboold accelerate their activities In 
the following areas; 

- Geogmi^^eal, ananc^ and tedulcal analysis c^of^rtanity 

- Indtistfial prq)ects 

- Imiostiy aiffl]}^ ftatare and historical 

What is the carrent statos ^ |»rtoershlp ^reemests bett^ea the two-year 
instltotioos^ tbeir local moadaiy sclmls and foor-year iostitntiims? 

Ottfire^ imigrams b^men secoadafy^ two^ye^ and fonr-^r ^^ree institntions 
an>ear to be onmanaged Utm a perspective. With the best Intendons fnm Ihe 
individani institutions no oatkn»9l strategic pten Is evident nor am^mpUshed, 
Notional maaagmtent itf t!^ eflom is required to accoro|riish resnlts rather than 
another process. 
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SemlTOP 

Semiconductor Technology Operator Program 




Protect staff 



Administrative : 



Jim Burnett, Director 
Tina Weber, Secretary 
Kelly Harris, tab Coordlnitor 



Tectinical Consultants : 

Jeff Ellison, Intel Corporation 
Steve Sprouse, Intel Corporation 




I 



i 



Ray Culver, Pliysics 
George Koctier, Chemistry 
Jacic Davis, Computers 
Otis Sliouse, Statistics 



Funded: 

U.S. Dept of Education 
Grant No. V199A00081 
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Semiconductor Technology Operator Program 



LOCATED AT OLNEY CENTRAL COLLEGE 



IN ASSOCIATION WrfH lECC District 529, GOVERNMENT & INDUSTRY 



J 



f 



PROJECT FUNDING 

Illinois Eastern Community Colleges(IECC) District 529 
Is currently developing a program In semiconductor 
manufacturing technology.Thls curriculum development 
process Is funded by a grant from the U. S. Department 
of Education's Cooperative Demonstration Program 
with matching funds from lECC and 
equipment donations from the Intel Corporation. 
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ADVISORY COMMITTEE 

i. Adesida - 

Associate Director for Education, Center for 

Compound Semiconductor Microelectronics 

University of lilinots 
R. Cames - 

Meld Enhancement/Production Line Manager 
Motorola inc. 
J. Coleman - 

Professor, Department of Electrical and 

Computer Engineering, University of Illinois 
R. Culver - 

Physics Instructor, lECC 
J. Davis ' 

Director of District Computer System. lECC 
B. Effland - 

Electronics Technology Instructor, lECC 
J. Ellison - 

Existing Base Manager Process Equipment 
Development, Intel Corporation 
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ADVISORY COMMITTEE 

L Fuller - 

Director of Microelectronic Er^ineerlng, 

Rochester institute of Technotogy 
M. Haitam • 

Personnel Manager, CAC Microclrcuits inc. 
T. Hamed - 

Electronics Technology Instructor, lECC 
G, Kocher - 

industriai Technology instructor, lECC 
K. Peait - 

Director of Research and information System, lECC 
CD. Shouse - 

Math instructor, iECC 
S. Sprouse • 

Prc^ram Manager, CPE/FA, Intel Corp. 
G. Woocte - 

Director of industriai Technology, IECC 
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The SemiTOP Objective — — 



A MODERNIZED SEMICONDUCTOR LAB ENVIRONMENT 



-for 



TRAINING STUDENTS 



to 



OPERATE & MAINTAIN MANUFACTURING TECHNOLOGY 



I 

s 



to 
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SemiTOP Program Features - 



PROGRAM RECRUITMENT — state-wide and regional 



TECHNOLOGY TRANSFER facilitated by equipment donations 



INTEGRATED EFFORT — Including education and training 



PUVCEMENT — through contact with Microelectronic industry 



] 
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Job Description 
Operational Soeciaiist 




Responsibilities include sot-up, operations, productive maintenance 
and statistical process control of semiconductor process equipment. 
Work with engineering to improve processes ana reduce cycle time 
and Improve yields. Capable of Inspecting and disposing 

work in progress. 



Must be a "team" player wKh good communication skllte; requiring 
minimal suf^rvlslon and the aoillty and aptitude to learn new skills. 

Working environment Includes wearing cleanroom attire and safety 
garments as required while operating equipment which may use 
hazardous chemicals and gases. 
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Job Avaitabiiitv 




Estimated Demand 
American Semiconductor Waferfabs* 



Engineering 
Technicians 
Operators 



Non-adjusted* 
551.25 
1,134.00 



Adjusted 
358 
794 
8,229 



^e estimated demand in tlie "non-adjusted" column represents an 
estimate of tfie total demand and includes vacancies created by 
promotion, relocation, or change ot Ir^ustry, as well as new hires. The 
column on the right has been adjuster ) reflect only "new hires" who 
would require college or other special training. 
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JOB AVAiLABiLiTY 




Table 1 

Porsonnel Staffing of Ameiiean Semiconductor Waferfabs 
(Average Staffing Plant) 



Average % Turnover No. of Turnovers 



• 


Engineering 


50 


3.5% 


1.75 


• 


Technicians 


36 


10.0% 


aeo 


• 


Operators 


110 


25.0% 


27.50 



2 



Assuming 315 Fabrication Plants witii an average turnover as noted 
above, ttie current demand Is estimated as follows: 
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Admission Criteria 




Minimum Entiy Level - scores on the ASSET will be: 



- 14 - Reading possible 24 

- 22 - Language Usage possible 36 

- 13 - Numerical Skills possible 32 



iWPE Test Score ( Level 2 } equal to 15 or greater will 

be accepted. 

High School transcripts shoul;; indicate students ability 

and motivation to learn and success In high school Math. 
( Minimum of a C in high school algebra) 

c 
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ASSET Test 




ASSET is an assessment-ac^lsfng program designed to Identify tlie basic 
sidll levels of studmts as they enter two-yrar instittittons. Tlie primary 
goal of tliis assessment process Is to efficiently gattier Information 
about Individuat student'iB skills, needs, and plans, as an Important 

step In the process of assisting the studems In developing and 
implementing a sound program of study that leads to these goals. 



The scores for the ASSET test are evaluated as follows: 

Reading - possible 24, a score below 14 means remediation 
Language Usage - possible 36, below 22 means remediation 
Numerical Sidlls - possible 32, below 13 means remediation 



r 



An Introduction to SemiTOP I imnngf) 



Math Placement Exam 




The Mathematics Placement Examination, MPE, was developed as a 
means of ktontffylng postsecondaiy students' malhematica} sldlls 
and abilities related to specific mathematics courses. The intended 
use of the scores Is to place college students into mathematics 
courses appropriate for their mathematics knowledge and skill 
level. I^vel 2 of the MPE covers Intermediate algebra and geometry. 



MPE Level 2 is evaluated as follows 
0-12 Beginning Algebra REM-0421 

13-14 Decision Zone (At least 12 on Ele. Alg. to go to MTH-1101) 
15-16 Intermediate Algebra MTH-1 101 
17-18 Decision Zone (At least 1 6 on Int. Aig. to go to MTH-1 101 
or taice Level 3 test) 
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Process Feedback Loop 




tustCfner feedback LC'Op 



torin-jfiitv CoHeqe 



PlEJceritnt 



karuit Students 




t0 



Tram Students 



[ 
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MATH 



SAFETY 



C 



MICRO-CONTAMINATION 



TEACHING 
MATRIX 



GROUP ACTIVITIES 

„ / 



An Introduction to SemlTOP 



Math Across the Curriculum 

OBJECTIVE: (Math Matrix) 
Students will recognize and use Matti as a Language. 



Dssigo: 

A matrix will obtain complete coverege of mathematics as 
it applies to introductory courses in Physics, Chemistry, Computer 

Science and Statistics. 

Allows for determination of inter-relationships (or lack of) between 
the language (mathemaffcs) of Physics, Chemistry, Computer Science 

and Statistics. 
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A matrix contains "hidden" replication to reinforce learning of 
math as a language of science. 
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MATH SKILLS 



Basic Artthmetic 
Use of Caleiitator 
Order of Operation 
Sclentme Notation 
Measurements 
Significant Rgures 
Algebraic Operations 
Algebrate Expressions 
Solving Equations 
Ratios & Proportions 
Approximation 
Powers & Roots 
Signed NumiKH-s 
Right Triangle Trigonometry 
Rectangular Coordinates 
Polar Coordinates 
Vectors 

Slopes of Lines 

Independent & Dependent Variables 



Graphing Techniques 
Graphical Analyste 
Quadratic Equations 
Trigonometric Ratios 
L^arlthms 
Probien^Sohrlng 
Basic Geometiy 
Distribution Characteristics: 
Normal Distribution 
Standard Deviation 
Frequency DMbution 
Sample Averse 
Experimental Error 
inferential Statistics 
Descriptive Statistics 
Significance Tests 
Confidence Intervals 
Analysis of Varlrnce 
Factorial Analysis 
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Safety Across the Curriculum 



OBJECTIVE: 

Students and Faculty wHI develop a safety oriented attitude! 



Design: 

A safety oriented attitude combined with training and discipline 
will reduce injuries and loss of equipment and property. 

Focus is alwa^ on the person before materials and/or facllittes. 

Safety is a concern not only In our work but also in our 
l^rsonal lives. 
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Micro-Contaminatton Across 
the Currrculum 



OBJECTIVE: 

Students and Faculty will develop the sMIls associated with 
working In a cleanroom environment. 



integrated Circuits are manufactured in a highly controlled 

environment. 

Cleanroom procedures will include s|>ecificatlon8, monitoring 
instruments, air filtering systems, clothing and dressing. 




r 



An Introduction to SemlTOP 



Group Activities 




Across the Curricuium 

OBJECTIVE: 

Training of mature, able, motivated, and autonomous workers! 

Peslon: 

Human resources development combined with technical education. 



Students will develop the mothration and ability to 
accomplish team goals. 

Motivation increases as we learn the Importance of each individual. 
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The followiiig Is the curriculum outlliM for the 
two-year Semlecmciuctor Technology Operator Program 



S^nratof 1 



Year 2 



Semte<H^w:tof TMh i 


31m 


Valium Technology 


3fm 




5hfB 


imh^titei BwtrmlM 


4 tirai 


Chumtotry i 


Shrs 




3hiB 


Conqnitor Scionee, t 


2rm 


IM^otosy 


2his 


Composition 




Wafe^ Inspection 


2hr8 




IShiB 


Economics 


3ha 








17 his 


Semester 2 




Sdiitfconductor Tech It 


3hrs 


Wafer Processing Lab 


8hrs 


PhysteaN 


5hm 


PrD0€t$s/Ec)ulfMn6nt Tech. 


3hre 


Cfmnistry II 


5hrs 


Etecfrofric Systems Senftelng 


4 hfs 


StattoUes 


3hfB 


T. Productive MaintenauM 




HirnianfM^lom 


nss 








IShrs 


Total hour^ 70 
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MsSh BscA ground. 



/ Prop CoiHSOs / j 
{ l0ClVHcm Matt) I 



Compos S09f^ 



P^^fshobpy Human f^ela^ons 
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a s, Dfiip-flc fnckMtrlftI Tprhnalogy 
tflanufacttirinq T&ghfip^gy ffp^gn) 




Eiecirc^ Sy^sms Sorvfcmg 




Semiconductor hanufaq^urtf^fl 
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Semlconciuct<sr Technology 1 

This course isan Intfoc^ucHon to integrated circuit 
manufacturing, i opics inclu^Je device features such as 
junctions, gates, Interconnccfs anc! bond p»ds. Students 
will also toe introduced to various process as including 
diffusion, lithography, etch, thin films, implani, jnd metrology. 



Semiconduetor Technology fi 
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This course is designed to introduce students to Integrated 
Circuit Manufacturing from a historical perspective to the 
cun^nt industry worldwide. Topics will irwlude manufacturing 

models, life cycles for integrated circuits, and the roles and 
responsibilities of IC manufacturing personnel. Students 
will also learn statistical process control and how to apply 

these metfiods to process development and quality control. 
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Composition i 

Composition I is an intrcKluctofy course in composition and 
riietof ic emphasizing expository prose. Major focus is on 
organization, paragraph structure and eHmination of 
mediamical errors. 

Statistics 

students wiii be intrcKluced to Probability Basic Stat 
(mean, variant and standard deviation), Comparative test 
fN-test, T-tesQ, Experimental Designs (Fractional Factorials, 
Orthogonal Arrays), ANOVA, and Statistical Process Control 

Computer Science i 

This course Is an introduction to computers and their appncations. Topics 
include computers aiKt their capabilities, computer equipment, and software 
The educational, social, and vocational aspects and impact of computers 
will be dtecussed. Included applications will be spread sheets, word 
processing and graphics. The objective Is to train students to use 
computers for data representation and analysis. 



V 



r 



An introductton to SemlTOP 



Chemistry I 




This cwjrse introduces evidence for the components of the atom and an 

In-depth study of modem atomic theory based on atomic sprctra. 
Other topics include the chemical bond, stoichiome^, changes of state, 
solutions, and redox. Prerequfeite; high school cheml^, or 
CHM-1 1 1 , or CHM-1120, or three years of high school mathematics 
of college alget)ra or consent of the instructor. 



This course includes chemical kinetics, equilibria, acid-base concepts 
thermodynamics, electrochemistry, and nuclear chemistry. The 
descriptive chemistry of each family is covered together with a discussion 
of tiie transition elements. The cours<3 concludes with a study of 

orgai}ic chemlsuy. 



Chemistry II 
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This course is the first of a two-sem^ter s^uence structured for 
students In pre-professtonal curricuia. It covers the principles of mechanics 

and heat. Topics include the study of motion, Newton's taws, woric and 
enorgy, momentum, gravitation, temperature and hoat, and oscillatory motion. 
Prerequisite: MTH-1 105 or consent of instructor. 



Physics II 

The first part of this course covers the principles of electricity and 
magnetism. The latter part of the semester includes wave motior* 

and sound and concludes with a study of geometrical and 
physical optics. Prerequisite: PHY- 11 20 or consent of instructor. 
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Psychology of Human Relations 



Human relations, including group behavior and probiems associated 
with leadership and interpersonal cooperation, are studied. 

Economics 

The American system of economics is introduced. Subject matter includes 
an introduction to the sectofB of tiie American ^onomy, ^siness, households, 
government, the theory of supply and demand, national income accounts, the 
business cycle, inflation, unemployment, Keyneslan theory, and the federal 
resen/e system and uses of money. Attention will be given to application 
and illustration of theory 1o current probiems. 



Vacuum Technology 



Students will be introduced to basic vacuum technoit^y as applied to the 
wafer processing industry. Topics will include an overview of various types of 
vacuum pumps, seals, gauges, valves, power supplies, and leak 

detecting equipment. 
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Metrology 

This course wiN introf&ice bask; concef^ of me^urement and explain how 

this Imowtee^ is used to evaiuata and imfvovs the adeqt^ of 
measurements. This course will give students the sidHs for meraurement 

of critical dimmit^, film thtciiness and fibn characteristics such 
as restetivity. stolchiometry, unifonntty «id conformity. StiKients will review 
equipment used for measurino film property and proc^ outout 
properties. Calitratlon technfejues and mrthods for determining 
and reducing variatton will be discussed. 

Wafer Inspection 

This course is designed to teach students the basic proc^ures for 
wafer inspection and to familiarke students witii typkrai defects generated 

during wafer processing. StiKlents will be exposed to wafer handling 
techniques, insf^ctlon techniques, sampling and defect analysis. Suicfents 
will be able to identify defects and explain how they occur and develop 

skills to ldent% source. 
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industrial Eiectronics 

This is a study of electronics applied to indt^trial control mechanisms 
and advanced clrcuib/. It includes control and switching devices, transducers 
relays, PLC's, industrial teleme ry, and data transmission techniques. 
Students receive hands-on experience with selected electronic components 
and devices in industry, including motors (AC and DC), operational 
amplifier applications, and microprocessors. 

Electronic Systems Servicing 

This course provides an analysis of troubleshooting procedures for 
electronic devices and systems. Component testing, repair methods, 
and test equipment utilization are covered 

Schematics/Blueprints 

This course has a special emphasis on schematics and blueprint reading 
as used in electrical systems. Lab time is spent on developing knowledge 

and skills in this area. 
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Wafer Processing Lab 

This hands-on lab wiii give students the opportunity to start-up, operate 
and maintabi wafer processing equipment, experience wafer handling, 
and use techniqi^ to optimize a processMquipment output. Students 
will be introdis^ed to safety and ctoiroom procedures. 

Process Equipment Teclinoiogy 

students will review methods to optimize a process/^uipment system 
performance. Toptes will Include Screening experiments, 22 and 23 
Factorial Designs, and Respor^e Surface Metfiodology. Students 
will apply these techniques In the wafer processing lab to optimize 

process/equipment output. 

Total Productive {Maintenance 

The students will be Introduced to ttie philosophy and development 
pr(K:edures for total pr(xluctive mainten^ce. regies include opUmizing 
equipment effectiveness, eliminating breakttowns, equipment life cycle 
cost and autonomous op«'ator maintenance. This course is designed for 
students entering tecnnical fields involving automated manufacturing. 
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Mr. BoucHEB. Thank you very much, Mr. Ellison. We wUl re- 
serve questions of you and the other panelists until all of the wit- 
nesses have made their statements. 

Mr. Gro^lo%? 

STATEMENT OF P. DOUGLAS GROSECLOSE, DIRECTOR OF STAFF- 
ING, ORGANIZATION, AND EMPLOYEE DEVELOPMENT, MARTIN 
MARIETTA ELECTRONICS. INFORMATION AND MISSILES 
GROUP, ORLANDO, FLORIDA 

Mr. Grosecuks. Mr. Chairman and membere of the subcommit- 
tee, its a pleasure to appear before you todav to address a subject 
of vital importonce to myself, to Martin Marietta, and to the 
Nation— technology preparedness. SpecificaUy, I wUl focus on how 
industry, government, and education partnerships impact our tech- 
nology preparedne^ and how we believe the pending legislation 
may addrera the challenges of the next decade. 

In Central Florida, we have been i»rt of a pioneering journey in 
iwtnerships with edu(»tion. Our training partnership with Valen- 
cia Community College has provided a continuing opportunity for 
r^urce maximization. 

Martin Marietta employees, from shop floor to executive office, 
benefit from and contribute to this partnership. Our employees 
serve on advisory committees at Valencia to help identify needs 
and develop course. 

Martin Marietta employees teach Valencia students and attend 
classes taught by Valencia faculty. We exchange classroom and lab 
space and jointly use equipment. Co-op students ftom Valencia 
gam invaluable experience while infusing fresh ideas into our 
workplace. 

Valencia has been a key factor in our transition to a computer- 
^ environment. A Federal grant has assisted in training 
over 1,000 employees in the computer skills they need to manage a 
paperiess manufacturing center. This example, I believe, provides 
the context withm this Illation that can effectively contribute to 
the reeducation of the American work force. 

Reeducating the work force is a critical issue due to the blinding 
speed of technolc^cal change. Statistics from the Department of 
Commerce tell us that in the years from 5000 B.C. to 1970, human- 
ity reached technology innovation level X. Between 1970 and 1985, 
the technolf^cal innovation doubled. It will redouble by the vear 
2000 and redouble again by 2015. 

Tho^ numbers alone are staggering, yet simple math provides us 
ynth the realization that technolt^cally we are moving today at 
950-plus pre-1970 equivalent years per year. In the next decade, 
that will accelerate to nearly 1900 pre- 1970 equivalent years per 
^ ^ example: between the time we awoke and the tune we 
will fall asleep today, technology will travel two and one half years 
further into the future. 

In Martin Marietta's Central Florida operations, the traditional 
SSf*7, porker comprised 42 percent of our total work force in 
1981. Today, they comprise 24 percent. This shift from traditional 
factoi^ worker to knowledge-based worker is occurring acnM» 
America. 
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Paralleling this .^^^iJ^^^tr'^y'^o^Lt^^^ 
workers are changwg. L^tv iuis, and then 

trained in basic staHs, f^f^J^ Sr^^ todayrwe expect 

M-U^^^'-S!^'^^' work. ^ wo* 

aether to teaina. ..w™ havini a monomentol impact on 

^ Thto shift in J* «'^»'3?J^,,Sfn5J 5Si«»d. ClearlyTthis 
how training is "^"^JJ^SSaXi from oar worl^ force is 
*ift to what i» J"* " ''T'''' 

Suisse oJ^^"^™-"^ 

^^^^r^S »d tafe. - be the driving force m Uu. 

work force education. »nd eovemment partnerships 

Additionally, business, .^^'^^f"' ^J^K^ exam- 
will create the primary P»I^ f^ZSe pSdSn on the LAN- 

of printed circuit tearda Valencia Ckimmunity Coi- 

We have worked in ° l^oeT^ not only helped to 

'^.n^TAffi^m^he ^cS^I'wt In Operaion D^rt 

JTreTh^y^^r^w^*:^"^^^ throughout 
the Central Florida ij^ustiial rommwuty^^ 
In order for manufacturing ^^f^^V^^J^Sl the peripher- 

nance, they must ^^:^/\^Zn^^^tXi^o^^- ^ manu- 
als that accompany the development ^new^nnoi^ 

facturers invest in new JJ^^g^ governments 
this global competition. j^J^ff:^l^^^ie^ditiom for the 
should also inves^ by f^f'^^^^lJ^^^^mt' and partner- 
t^Zr^ t?»dl% h1 S^STr. ..^3. will play 
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mate flaaa ICMKKI fai Oentid Vknida. 
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TlicMartb*faiettaCtanio»lk»hMloi«il«^ 

takaxtt iaafooiliona] institiitkmi. The coquon^oB itidf Mpporto edncatkai- 
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idnMB cankala. 
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thai tailliM the Latest methodi and proceim In OMHiifac^ 
Thbexan^ provide* tiie contexl within vlikh thb !egblati<»i can eflbctivB^ 
ocvtribote to die i«edacaik» of the American workfons. 

Rceducaliup thewoctfom) a a eriiiml katMs Ant, to tha hHiT«<fng irprrtf f>f TitH- 
iiotog{caJdBngB.Stati»ticifrpmthg Department ofCotamercotcUttitfaBtia 
ll»yBan&oaifHX»aCJB.tol9TOhDmanityitsad»dlodm^ 
lewcl*X.*BetwDesil970mdl98S tedlmoioglcaJ inmwaikni doubled. It will 
radooble by tfeeyeaa-aOOO and, redouble ag^ 2015. Thoae niunbera alone 
arect^gering. Yet, liinple math providea nt with the truly Qri^tening realiza - 
tioo that, terfmnlt^callyve are moving today at ^0+ 'piv~1970 equivalent 
yean"pery»ar. !n the decade that wifl sooelerate to nearly 1900 'pre- 
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fBsnfen&eristoUnfiatme. 
laMnl^Maiiettt'B Central Flaxidaopintio^ 
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Mr. Boucher. Iliank 3^u veiy much, Mr. Gn^eclrae. 
Dr. Israel, we'll be glad to hear from you. 

STATEMENT OP CARY ISRAEL. DIRECTOR OF THE ILLINOIS 
COMMUNITY COLLEGE BOARD. SPRINGFIELD. ILLINOIS 

Dr. ISRAKL. Thank you, Mr. Oiairman and members of the sub- 
committ^. I am honored to have this opportunity to present testi- 
mony on the Technical Education and Training Act of 1991 and the 
National Community Goll^ Technolc^ Act. 

I am the Executive Director of the Illinois Community College 
Board, an entity that coordinates the activities of Illinois' 50 com- 
munity colleges which currently serve over 361,000 studer^ls each 
year. 

The proposed legislation provides real solutions to difficult prob- 
lems faced by the educational community in this country. These 
two significant piecra of l^islation i^nd a clear signal that the Na- 
tion's community, junior, and technical colleges are in the forefront 
of supplying this country with a skilled, literate, and technological- 
ly prepared work forfK»=but we need your help. 

A fact on which we all can agree— officials in boUi the public and 
private sectors — is that our nation miwt develop a skilled, world- 
claM work force. And we must develop that work force immediate- 
ly. Education and technical training beyond the ^condary level is 
no longer a luxuiy. It is a matter of the economic survival of this 
country. 

I find it interesting that some of the comments made talay 
talked about duplication. I do not want to see duplication. Howev- 
er, Desert Storm has been mentioned several tim^, and mayhHs in 
this country, we should have an educational storm or a technolc^- 
cal storm, and have a real commitment towani making this a great 
nation and an educated nation to meet the new millennium. I 
think the pieces of legislation will be the catalyst for that educa- 
tional storm. 

Technolt^ is a real important part of our lives every day, and a 
basic understanding of technology will be a critical requirement of 
tomorrow's work force. We have reached a point where a principles 
of technol(^ course probably shovid be part of our educational in- 
stitutions' basic, ojre curricula. We strongly support the measures 
outUned in the legislation and believe that each will provide a sig- 
nificant step forward in the training of this country s work force. 

The Associate Degree Granting College and University Partner- 
ship grants will aid community coll^ies in ratablishing innovative 
partnerships. Of i^rticular inters is the potential for providing 
many faculty with the opportunity to be ass^«i to business and 
industry for the purpose of upgrading their technological skills. 

The proiK^ed centers of technical ^ucation and training are 
vital components of this l^islation. Exceptional math and science 
prt^ams. which could be replicate throughout the State's educa- 
tional ^»Btem, could significantly improve our oiuntry's competi- 
tive position. 

In a report developed by a statewide work force preparation com- 
mittee in Illinois, one of the recommendations generated by the Il- 
linois Community College Board includes the establishment of re- 
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gional or statewide centers of emerging technology at selected com- 
raunity colleges and universities. With the passage of this Illa- 
tion and support from the Federal level, this dream could be real- 
ized. 

A missing pie(» that we don't seem to focus in on is the adult 
education population in the (immunity coll^ system. It is an- 
other group desperately ne«iing the attention of a program such as 
the one being discus^ today. 

In our State, the Illinois Bimni of Hi^^er Ekiucation has re^ntly 
convened a committee to study pre{»ration of the work fo«». One 
thme that repeatedly emerged out of hearings held by the commit- 
tee was that elementary and secondary schools, as well as collies, 
must ensure that the development of Imsic skills is the first priori- 
ty in preparing students. 

In the community coU^ system, there is a need for better co- 
ordination of existing services and of development of new services 
for adult education students to encourage their transition to cred- 
ited coui^. In Illinois. 1^ than three percent of the students en- 
rolled in adult «iucation were concurrently enrolled in a techno^ 
logical or occupational course. There is a drastic need for a seam- 
lera educational system. 

Students entering an adult education pn^ram must receive im- 
mediate career asse^ment and counseling to direct them to a goal 
of graduating with technological job skills rather than simply com- 
pleting the work at the community coU^ with a GED. By a semn- 
les» education, I mean that the community coll^ must reach out 
to students entering the GED program and counsel them into tran- 
sition to college credit course and, if appropriate, transfer to the 
university of their choice. 

Sot embraced in the idea of a %aml^ educational system i*; the 
inclusion of a work-based learning experience as suggested in both 
bills before us today. The potential impact of these propwwls on mi- 
nority students, for example, is very positive. 

Colleges enroll a number of minority students with basic skill 
needs in a GED program. In Illinois, 74 percent of all adult educa- 
tion students are minorities. These proi:wsals could help encourage 
minority participation in areas of study and employment which are 
under-represented by minority populations. 

Our overseas competitors m the global economy are outpacing 
us, and the only way for us to make up the lost ground is to im- 
pro^'e our technological skills. There is enough blame to go around 
for the declining competitive position, the diminishing resources 
available to education, fragmented deliwry systems. State fiscal 
woes, and so forth. But the time to as%^ blame is past. It is time 
for solutions, and this legislation is most certainly a step in the 
right direction. 

Thank you. 

[The prepared statement of Dr. Israel follows:] 
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Rr. C^inoein and MoobcrB of the subcommitteo^ I btb honored to have 
this opportunity to present testisR>ny on the Technical Education 
and Training Act of 199i amS the National ccmnninity collego 
Technology Act. 

t am Cary Israel, Execnitive Director of the Illinois CoBffininity 
College Boardr an entity that coordinates the activities of the 
state's 50 covK^ity colleges ^ich currently serve over 361,000 
students each j^r. cm be^lf of the 12 iwahers of the llliiKiis 
Cramnunity colli^ Soard and officials of the State's c(»mminity 
college systezQi I coisarand the spcmsors ami this comittee for their 
visionary Icsader^ip in develc^iim this landsNUls: legislation. All 
too often, go^^mraental bodies are content to eieaiaine an issue and 
siciply admit that a probl^ exists. This pr^poued legislation 
provides real solutions to difficult problens fac^ by the 
educational crasnunity in this country, THbbg two significant 
pieces of legislation send a clear signal that the nation's 
c«aia\*nity, junior, and te€:hnical collctges are in the forefront in 
supplying this country with a ski 1 led , 1 iterate , and 
technologically prepared worXforce. 

A fact on which we can all agree — officials in both the pi^lic 
and private sectors — is that our nation aust develc^ a sKilled, 
world-class wwkforce. Aan^ we »ust develop this workforce 
insediatelyt Education aikl technical training beyond the secondary 
level is no longer a luxury — it is a matter of the economic 
survival of this country. 

Technology is not an abstract concept relegated to a few scientists 
in white lab coats. It is an important part of our everyday lives, 
and a basic understandii^ of technology will be a critical 
requirement of to^urrow's workforce. We have reached a point where 
a principles of technology course should be part of our educational 
institutions' basic curriculum in education for en^loyment, and 
that's sMething i intend to look at in Illinois. 

Harry L- Crisp ii, the Chairman of the Illinois coimnunity college 
Board and owner and chief executive officer of Pepsi Cola in 
Marion, Illinois, is greatly concerned about the lack of skilled 
employees available to business and industry. He recently said, 
"If the United States has any hope of coi^ting effectively in the 
global economy, education at all levels must ensure that our 
product, the students, aust exhibit quality — especially in math 
and science. " 

We strongly support the fneasures outlined in the legislation 
and believe that each will provide a significant step forward in 
the training of this country's worXforca* 



The Associate Degree Granting college and University 
Partnerships grants will aid comaunity colleges in 
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establishing innovative partnerships with the private 
sector amS govoxTooental entities. Of particular inter^t 
is th© potential for providing faculty with the 
oi^rtuiiity to he a&eigned to business and industry for 
the purpose of upgradii^ their technological ekille* 
collaboration aiuS helpii^ each other aust be the norsQ 
rather than the exception if we are to excel and prosper* 

* 1^ proposed centers of technical education and training 
are vital ct^iononts of this legislation. Except icmal 
Mth and science progra&s which could be replicated 
thrm^hout th© state's educational system could 
significantly ixaprove our country *8 coi^titive position 
in the global Bomxm^ by helpijig to provide a highly 
developed and tactically skilled world-class workforce. 
Illinois has already embraced this cmo^. In a report 
developed by a statewide workforce pr^ratim cwiHaittee, 
one of tiie rectran^ndations generated by the ICCB includes 
the eatablishs&ent of regicmal or statewide "centers of 
emerging technology" at selected ctxianunity colleges and 
universities, with the passage of this legislation ana 
support froiD the foderal level, this dream could be 
realized. 

* Outreach and Partnership Grants will significantly 
enhance articulation efforts of both associate^^rree 
granting institutions and four-year institutions so that 
students are given importunities to continue their 
acadesiic prograo® at the bachelor >s degree level. 

* The National Technology Education Prograa outlined in MR 
3606 would go a long way in helping Illinois ara3 other 
states acct»^lish ^als which in many cases are already 
in place, but due to fiscal restraints are simply 
unaf fordable. In our r^^ate, for exasple^ a syst^ budget 
co^nent called advanced technology eguipmnt grants, 
designed to help colleges purchase new equipment for 
instruction and utilize emerging technolc^ies , has been 
subject to significant reductions from system need 
request levels, ' 

Another iisportant problem, that of underserved areas, 
could be addressed in j^rt by these proposals. Through 
the use of telecommunications equipment and technologies 
provided via program grants, important instructional 
links could be formed with colleges, universities, and 
secondary schools in previously underserved areas. 

In minois we have closely paralleled some of the ideas included 
in the bills being debated today- in an effort to prepare the 
future workforce for employment, a few community colleges, with 
established foundations, have entered into contracts, som€»times 
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referr<»l to as Project Succeed or Yom^ Scholars PrograsoG, with 
grade schools, junior hi^ sdiools, aiHl high sc^iools vithin their 
districts. These mlleges have adt^ted a cluss detorained to be at 
risk of not graduating frtm high school aiKl rallege and have 
guaranteed to each student tuition and book grants for college if 
they graduate from hi^ school. The bills being discussed today 
can take this prograia one step further* Xsmediate dovelc^ssont of 
a partnership with the sti^nts attending the secxindary schMls can 
ho included in these progras^, Cosmunity college faculty and 
advisors can begin working with the students to encourage siath, 
science, and technology prograss. Students can be working not only 
towards the goal of a college degree, Jfcmt they also can be workim 
towards graduation with skills that are needed in the technological 
job isarket. 

Ihe adult education population in the community college systea is 
another group of individuals desperately needing the attention of 
a progras such as the one being discussed today. in our state, 
the Board of Higher Education has recently convened the Comittee 
to Stiuiy Preparation of the Workforce, composed of representatives 
of higher education, business, and labor. one thene that 
repeatedly eaerged out of hearings held by the comaittee was that 
elementary and secondary schools, as well as colleges, oust ensure 
that the developisent of basic skills is the first priority in 
preparing students for work end further education, in addition, 
irtien teaching basic skills, the application of these skills in the 
workplace aust be stressed so that skills are viewed by students 
not as abstractions, but as tools for problem solving in an 
ei^loynent setting* in the coiomunity college systea, there is a 
need for batter coordination of existing services and development 
of new services for adult education students to encourage their 
transition to credited courses. In Illinois, less than three 
percent of the students enrolled in adult education were 
concurrently enrolled in an occupational course. There is a 
drastic need for a seamless educaticmal system, students entering 
the adult education prograis must receive iamediate career 
assessment and counseling to direct them to a goal of graduating 
with technological job skills rather than simply completing their 
work at the community college with a GEO, By seamless education, 
I mean that the community colleges must reach out to the students 
entering the GED program and counsel them into a transition to 
college credit courses and, if apprc^riate, transfer into a 
university with the common goal being graduation and skills for 
inmjsdiate employment. Not embraced in the idea of a seamless 
educational system is the inclusion of a work-based learning 
experience, as suggested in Iwth bills before us today. The 
potential impact of these proposals on minority students, for 
example, is very positive. our colleges enroll a number of 
minority students with basic skills needs in the GEO program, in 
Illinois seventy-four percent of all adult education students are 
minorities. These proposals could help encourage minority 
participation in areas of study and employment which are 
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oix^nmes, ana iiicre»^ longevity. This aoGns «ie <3ao«. ♦.^ 

B^I-2«« aqJloyees. Providers of retralnina 

profraiM are diverse ai^ imslwle not onlv tsollaoBB hi^ -i-S 
programs offered by trade and professioMl^SocTati^ ft^te 

L"i W f rr.-™Se^ 

i^or^TtJ^ °' providing the aoetlodern 

At the saae tine, I believe it is important to look closelv 
state level to insure that the administration «™j f»^iJj! ^ 
progra,^ included in the^ P^Ts l^SrS^d'S SI^JlSl 

?rSni,^^^ ^r/r"*"*^""^" ^" Illinois, nearlTTo So 
dlf f2rSSt ^ograBs are being administer^ by is 

intent «L !?*^' f«»rther fragmentation would jeopardize the 
intent and effectiveness of these proposals. j^wp-mise wie 

Indies and gentleaan of the committee, the fact is 
scientific and technical training in ttis couJ& is ^fuSv 
inadequate. Our overseas competitors in the^otei ^o^^ iJ« 
outpacing us, and the only wayfor us to maXe up lost J^rri^iB^o 
improve our technological skills. There is anough to a« 

around for our declining competitive positionrtoe di^nlSin= 
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Mr, BoucHSR. Thank you very much, Dr. IsraeL 
Dr. Sbjnder, we welcome you and well be pleased to hear your 
testimony* 

STATEMENT OF WILUAM F. SNYDER, PRESIDENT. WYTHEVILLE 
COMMUNITY COLLEGE, WYTHEVILLE, VIRGINIA 

Dr. Snydkr. Thank ymi^ Mr. Qiamnan and members of the sub- 
committee. It is my pleasure to a^lress this ptopcseA legislation. 
These bills sp^ strongly to €^n(»rm that I and my community 
(x^Uege colleague have l^d for «ime time. 

There are many who beliei^ that ti» work fon» of the Umted 
Statra is not competitiw in today's gl<^^ economy, especially in 
those fields that are technologic^y advened The upgrading and 
coordination of the ccmntiy's educational eftorts in science, matlie^ 
matics, and technolc^ at the a»)ciate degree level is our best 
chance to catch up and to do so in a iielatively short time. 

Community colleges are deeply involved in economic develoi>* 
ment, technok^ transfer, and the trainii^ jid ui^[rading of tech- 
nicians for today's work force. A national economic strat^^ that 
incorporates a focus on technology education comparable to that di* 
rected to i^enc^, engineering, and mathematics in the sixties is a 
strata that will pay immediate and su!»itantial dividends. It may 
in fact be the effort that keei^ us in the gldbal e<x»nomic war, so it 
is important and indeed critical to our future that l^islation such 
as HJl. 2930 and H,R. 3606 be enacted quickly and funded sufTi- 
cientiy to meet the tasks at hand. 

While the Chairman, in his memorandum of November 8 an- 
nouncing this h^uing, has acknowledged the support of twchyear 
c^legra by sev€»ral ctepartments in the Federal Government, I must 
afficrt that Federal assistance in the area of technology education 
is extremely limited, and that this legation will not duplicate ex- 
isting efforts. My written testimony elaborates cm this cA^rvation. 

Is the National Science Foundation the right agencr^ to carry out 
the technology education initiative? Only recentiy has the NSF ac- 
kncywledged the importance of community colleges in preparing 
persons for productive careers in Kien(^, mathematics, and engi- 
neering* Considering the fact that the communitv coll^;es serve 
more than half the Americans who now b^in coU^e, the NSF's 
efforts have barely scratehed the surface. 

Jn the November 11, issue of "Community College Week," 
Elizabeth Tellra of the National &rience Foundation ai^rts, ''The 
National Science Foundation intencls to play a m^or role in 
strengthening the science, mathematics, and technology pn^ams 
at two-year c^ll^es/' 

Yet, in my review of the ''National Science Foundation Guide to 
Pn^ams: Fi^al Y^ 1992,'* just received in my oUnc^, it seems 
clear to me that the assertion that the NSF intends to play a matfor 
role in strengthening technology programs at two-year colleges is 
not backed up by pn^rammatic and fiscal commitments. Pass^e 
of legislation like H.R. 2936 and H.R. 3606 will provide program di- 
rection and funding that will allow the NSF to fulfill its steted in- 
terests in technology programs at two-year collides. 
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I would now like to comment more specifically on the proposed 
t^mnoli^ educatitm tegidatiim. pexsonal prefo^ice is the 
short title of H.R 3««, Natuaml Community Colkse l^dmology 
J^ucation Act, because it ^tJvides overdue recogniticm of the role 
of community coU^pes in tedu»dogy education and technology 
transfer. 

The focus on the development of faculty in the two-year colleges 
is appropriate. It is paiticularly impOTtant that part^ime faculty 
be mcluded since tiiere is a recent dramatic increase in the number 
of credits taught by part-time faculty in community colleges. 

Course and curricular dei^oimMnt aipport is also critical to the 
immunity colleges' success in improving technology education. 
Hie tune and resources to enipoge in this pxtx»i6 are among our 
institutions' greatest needs. 

Securing state of tl^ art equipment for use in technology educa< 
tion im^rams is a hi|^ priority. Improved faculty and curricula 
must be buttress witii fanda to allow the acquisition of the most 
up to date instructioaial equipn^t possible. 

Outreach grants sudi as those proposed in H.R ^36 are impor- 
tant because they allow community colleges to establish and en- 
hance partnerships with iimr-year institutions. Unless community 
colleges can bring some resources to the table, it will be difficult to 
get the attention of nmst four->«ar institutions. 

I must add a word of caution regarding the matoh requirements. 
Increasing tuition and diminishing State and local resources are a 
fact of life for our nation's community colleges. Stringent match re- 
quirements will eliminate the applications at many institutions 
who are among those who need this assistance mwt. 

finally, I would like to pomt out that community colleges are 
philosophically and geographically positioned to meet many of the 
objectives of this legislation. A halhnark of the community college 
mission is to provide access to higher education to the citizens of 
our country. Working with non-traditional adults who have non- 
traditional schedules, minorities, women, the handicapped, and 
those who need job retraining or updating is the way most commu- 
nity college now operate. 

Mr. Chairman, the three core programs in H.R. 2936, faculty de- 
velopment, course and curricula development, and equipment mod- 
ernization, are all important national inters priorities. Hiey will 
strengthen the supply of scientists, mathematicians, and engineers 
and will create a better supply of high-quality technicians-all nec^ 
essary if the United States is to maintain ite standard of living and 
compete effectively in the world economy. 

1 thank you for allowing me to appear before the committee. 
[The prepared statement of Dr. Snyder follows:] 
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Mr. Chairman, I aa mrot grateful that ycm have called this hearing 
on science and technology education in tvo-year colleges. Thank you for 
the opportunity to 8|iealE to proimsed legislation H.R. 2936 '♦Technical 
Education and Traiolag Act of 1991'' and H.K. 3606 *^e National Cofflwini- 
ty College Techiu»Iogy Education Act" as introduced by Hr. Price and Mr. 
Hoagland respectively. These hills speak strongly to concerns that I 
and my consuunity college colleagues have held for scs^ tioe. 

Many of us arc vorkii^ closely not only with the businesses and 
industries of our area as they strive to become sore productive and 
profitable* but vith the ecom^c development professionals and volun- 
teers In our caBsmnities* To give you sc»ae idea of the extent to which 
coaaaunlty colleges are assisting in econmic development efforts, I have 
attached a list of economic developo^nt activities at Vytheville Coosunity 
College. In our case, as fn ctost* there are no specific resources 
provided to the colleges for econ«nic development services. The need is 
so strongly felt that ecfmomic development efforts are "piggybacked" on 
financially supported "core missies'* programs. 

Our college is relatively small p serving approximately 1,500 annual 
full-time equivalent students {TTES) in credit courses. Ours is a 
mostly rural 1.900 square oile service region of 100. 000 citizens. 
Economic development and the accompanying growth in Jobs, per capita 
income, and resources available for government services are the overrid- 
ing concerns of our region. My reading of the literature on economic 
development and comusunlty colleges indicates that this concern is 
widiTspresd, The efforts to resolve this concern are too often focused » 
I fear, upon ways that business and industry can be stolen from one area 
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of the councry and placed in anothar locality r^tther than on efforts to 
expand and itnprovi^ our production of goods and services. 

Cenerally speaking • the cosisunity college taission is focused on 
curricular prograos* All coisprehensive ccmzsunity colleges* technical 
institutes, and technical cosisunity colleges have as s part of their 
instnictional mission the training of individuals in technology* Host 
have soise high technology programs either in the curricular offerings or 
in the continuing education area* We know that the workforce of the 
United States is not cospetitive in today's global ecomwy, especially 
in those fields that are technologically advanced* We know that the 
nation^ s ctn^unlty colleges are In the best position to address this 
problem. We also know and agree with the framers of these resolutions 
that the upgrading and coordination of the country's educational efforts 
in science* mathematics , and technology at the associate degree level is 
our best chance to catch up and to do so in a relatively short tltse* 

Only small amounts of federal funds are currently targeted to 
address the shortages of technically trained workers* A national 
economic strategy that Incorporates a focus on technology education 
cotQparable to that directed to science,, engineer ing, and mathematics 
following "Sputnik" is s strategy that will psy immediate and substan- 
tial dividends- It may, in fart, he thi^ effort that ke^^ps us in the 
global economic war* So It is important, indeed critical to our future, 
that legislation such bs H.R, 2936 and H«R« 3606 be enacted quickly and 
funded suf f lci<?n£ly to meet the task at hand. 

While the Chairman in his metsoranduiD of November ii announcing this 
hearing has acknowledged the support of two-year colleges by several 
departments in the federal government, I must assert that federal 
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assistance In the area of tec^logy cdiH:atlon le extremely lislted. 
The Departaent of Education's Co<^rativ« D^ostration Program 
was focused for the IWO year on hi^ technology as its priority 
prograa* The e&phasis in this prograa is esiablished each year by the 
Congress and the focus on big^ technology lasted only one year. The 
progross of the Departtsent of tabor are to help persons take advantage 
of technology education, bot have very little intact on the lii^)rovement 
of technology education. While ttfo^year colleges have in recent years 
received aoioe attention from the Rational Science Foundation* the focns 
of these grants has been on strengthening two-year college science, 
aathezsatlce, and engineering prf^rams, not technology. The work of 
other federal agencies has also been signif leant » but with a very 
liTnlted number of institutions in highly localized projects. 1 believe 
that this legislation will not duplicate existing efforts. The programs 
of the DepsrtBent of Education* especially the Tech Frep program of the 
Perkins Act and its support of occupational education, are broader in 
scope, and will not be diminished or duplicated by grants nuch as those 
proposed In these pieces of legislation. The work of other govemnjentsl 
agencies in high technology seems to create little duplication and. 
given the requirement for coordination and cooperation, should be 
complementary to the proposed focus on technology education. ProgramR 
of the type propoKed by this legislation do not exist and are critlcfll 
to a national econwnlc strategy that will stop the slide in Aaierlca's 
standard of living. 

Is the National Science Foundation the right agency to carr:- out 
the technology education iDitiatlve? The Natit^nnl Science Foundation 
has a well deserved poi?ltive reputation lor Its v rk In strengthening 
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science* tsathe^atlcB, and engineering research and education in 
fouT-year colleges and nniveraities. Only recently has it ac.;tiovXedged 
the importance of the cronsainity colleges in preparing persons for 
productive careers in these fields. Even ixw the National Science 
Foundation prograas as I perceive thea are focused on assisting cocnmni-^ 
ty colleges in placing more and hetter qualified persona in the science, 
engineering, and mathematics •^pipeline." Tet, considering the fact that 
coBBBunity colleges serve x^re than half the Aisericans %Aio now begin 
college, the NSF efforts have barely scratched the surface. In the 
November U, 1991, lesue of Cogmunity ColleKe Week , Elizabeth Telles of 
the National Science Foundation asserts, «The national Science Founds^ 
tion intends to play a wajor role in strengthening the science, math- 
ematics, and technology programs at ttto-year colleges.'' In my review of 

Nstional S cience Foundation Guide to Progr^; Fiscal Year 1992 , 
jttst received la my office, it se^ clear to im* chat the assertion that 
the NSF intends to play a major role in strengthening technology pro- 
grams at two-y...; cnlleges is not backed up by programmatic and fiscal 
commitments. Passage of legislatiw like HK 2936 and HR 3606 will 
provide program direction and funding that will allow the NSF to fulfill 
its stated interest in technology programs at tvo-year colleges. 

Not only will the proposed progrmas meet the needs of technology 
education, they will also help the NSF to meet current goals. By 
definition, science is the observation. Identification, description, 
experimental investigatipn, and theoretical eKplanation of natural 
phenomena, while technology is the application of science, especially 
industrial or commercial objectives. Practically speaking, these two 
activities are inseparable. As one studies natural phenomena and 
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applies the result » th« activities becc^ae integrated. Scientists and 
technic inns vork as a teas. Science and technology blend and feed upon 
one another* Too often the scientist spends jouch of his tlwe applying 
the science which he investigates. When technologists join the teaffi. 
sore of the scientist's tioie is spent in the pnre science area* vhlle 
his partner irorks sore in the application of the knowledge, with the 
availability of trained technicians in high technology areas* we will 
create additional scientist smn-hours without training or cresting any 
additional scientists, engineers, or mathematicians. The fact that 
these disciplines blend sjakes it logical to me that by emphasising 
technology education the National Science Foundation can advance its 
long-stated objective of Improving our national effort in science, 
engineering, and oatheiaatlcs. We will also create additional Individuals 
who begin their work in technology and develop interest and capabilities 
that will contribute to the fields of science, aatheisatics, and engi- 
neering. Sone of theiB will seek further education and become qualified 
scientists, engineers » and laatheisaticlansp Technology education then 
contributes to the number of persons In the science, engineering and 
isatheaatlcs pipeline. Since so-called non-traditional students are now 
the majority population in higher education, the role of conraunity 
colleges becomes increasingly important to such a goal. 

The National Science Foundation has a well deserved reputation for 
providing and administering grants that clearly focus on a national 
agenda. I participated in a teacher enhancement grant in the sixties 
which earned T^y admiration for the quality of both content and imple- 
mentation rsf NSF adiRini<;tered programs. In my opinion, the National 
Science Foundation has been and is an agency that does quality work* 
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Givv the close rclationsliip bctweii the content areas presently as* 
signed aad those proposed, and hased on the quality of this agency » I 
believe it to be in the national interest to add this new major assign^ 
nent to the work of the National Science Fomlation* 

Finally, 1 would like to ciBOSBent more specifically on the proposed 
technology education legislation» I prefer the short title of B.R. 3606 
— '^National CoBSunlty College Techimlogy Education Act," because it 
provides overdue recognition of the role of coxmsunity colleges in 
technology education and technology transfer* 

The focus on development of faculty la the tm-year colleges is 
appropriate* It is particularly iii^rtant that part-tiioe faculty be 
included since there is a recent dramatic increase in the msz^er of 
credits taught by part-tii&e faculty in cinmiiunity colleges. This is 
particularly true in the technologies* since practicing sclent IstSt 
engineers, and technicians are the tBoat readily available source of 
faculty 1^0 ere up-to-date and knovledgeable abcmt the fields identified 
in this legislation. Hony part-time faculty, while technically knowl- 
edgeable, have deficiencies In consmmication skills, instructional 
technology, and teaching and learning theory. Full-time faculty ore 
struggling mightily to teach their heavy course lo^s and at the same 
tifse keep up with rapid changes in technology. 

Course and curricular develop^nt support is critical to the 
cotmnunlty college success in improving technology education* The time 
and resources to engage In this process are amng our greatest needs. 

Securing state-of-the-art ^quipis^nt for use In technology education 
programs is a high priority* An allowance to permit renovations to 
accommodate the equipment should he permitted. Funds for eijuipment 
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replacement In Virginia now allow updating every ten (10) to twenty (20) 
years. In technology education this is an intolerable situation Hince 
technology is changing so quickly* Improving faculty and curricula wust 
be buttressed with funds to place in the faculty^s hands equipment 
needed to facilitate the instructional process and to make poasible the 
useful application of gflinf? made through faculty enhancement and curricu 
developiBent. 

Grants to develop and strengthen partnerships in laathematlcs and 
science education in secondary schools and ccwunities served by the 
colleges are also an important activity. They will cowplement and 
enhance the national curricular reform stimulated by the Perkins Act 
tech Prep Progras* It would seers sore appropriate! though, that these 
provisions in H.R. 2936 be placed in an existing KSF progrrim nrea such 
as Education and Human Resources which c-.v. ntly deals with science and 
mathematics in secondary schools and colleges* 

A word of caution regarding the match requirements for federal 
grants. The American Association of CoBsaunlty \nd Junior Colleges 
(AACJC) and other such organizations can testify to the fact that 
increasing tuition and diminishing resources are a fact of life for oar 
nation's coammniry colleges • At legist twenty statrs have balanced their 
current budgets on the backs of higher education and, in particular, the 
most vulnerable part of that syRteo — community colleges. Budgets are 
stretchfed to the limit. Stringent match requirements will eliminate the 
applications; ol many Institutions who are ar^ong those who need this 
assistance u:^t» If the iriatch is to be **add4t ir'Ti.^l /' it will penalize 
those who already recogni^.e and are working to meta the ohiertlves 
stated in this legislation* 
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Outreach grants, such as that proposed In H.R. 2936» are important 
because they allow comunlty colleges to establish or enhance partner- 
ships with four-year academic Institutions. Unless co^mnlty colleges 
can bring some resources to the table, it is difficult to get the 
attention of four-year institutions* The limitation of $25,000 Tsay be 
too severe unleHS consortia or coismunity college Bystesas are allowed 
larger grants. Consortia or systems of comunity colleges should b*f 
allowed up to $100,000 per grant if a lainiffluia of five colleges of each 
type (coxwBunity colleges and four year universities) are Involved. 
Kelatlonshlps with public schools are B»re fully developed. Exauiplcs of 
WythevlUc ToTTjuunlty College/public school partnerships arc found in an 
attachment. 

1 should also like to point out that coamunlty colleges cire philo- 
sophically and geographically positioned to aeet isany of the objectivcR 
of this legislation. For example, these bills direct that men and woiacn 
from nil backgrounds should be given more opportunities to pursue 
advanced training. A hallmark of the corounlty college Elusion is to 
provide access to such citi»-"*^o of our country. I^orking with 
non- traditional adults who have non-traditional schedules, ©inorltles, 
women* hantllcnpped, .md those who nerd retraining and updating while 
employed is the way most coflttuunity colleges now operate. Ve do not 
limit ourt;plvefi to an academic year or a trflditionai school day. We 
schedule and provide prograias year around, day and night, seven days a 
week. We a2ri»ai!y work in a collaborative way with lorat eiaployerN. We 
have iTiuuy &tiidtnt target groups and are deeply involved in prograns and 
services for Jlfjlocated workers, readjustment art client s, dropouts, and 
non-high «chr»i)l rompleters» We arc proud of our flexibility. 
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The private bcccot already recognizes the ayiabiotic relationship 
which exists with local conaaunlty colleges, Tliere are n^ierous axainples 
of close relationships between the private sector and coimnunity college* 
With this legislation, these partnerships can be built upon. 

I endorse the National Advisory Coaaaittee as suggested in the 
legislation* Representatives from industry should include organizations 
of all sizes. I suggest that it might he helpful if grant recipients 
were required to create a parallel local advisory group to ensure that 
local needs are met. The roerahership should parallel that of the National 
Advisory Cocaaitree. 

The definition of technology as found in H.R. 3606 rather than the 
listing of specific fields as found In H.R. 2936 may prove more flexible 
and useful. 

Mr. Chairmnn, the three core programs in H,R. 2936 — faculty 
development, course and curricula development, and equipraent wod- 
ernizatinn — are all Itoportant national interest priorities. They will 
strengthen the supply of scientists, mathematicians, and engineers and 
will create a better supply of high quality technicians — all necessary 
if the United States is to aisintain Itr; standard of living and corapcte 
effectively in the world econoyny, 

Thnnk yon again for allowing nje to appear before you to support 
this legislation which addresses critical national needs. 
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EOSmiC DSVSLOFMBST ACmttlXS 

-Hlssiofi and Values ScatOKmts ^Arace tktt im^rtm^e of ecooatsic developsent 

^ftide range of academZ*'- pTt^nma to edocate tttei area cicieeory oi^ Ic^rovc the 
quaHC5' of the wrKforce 

-Efforts to secure Saall ByalaesB AsalsCance Ceater 

-ARC Grant for Wood Frodocts Developseot in Southwest Virginia 

-Fartlcipaticm in Ccnsortius for Naoafacturlng Cospetitiveness - Southern 
Technology Council of Soothero Crotrth Policies Board 

-Participation in Southeoatem Noimfactoring Technolo^ Center 

^outhvear Virginia Apprcotice^ip Prc^rao 

-Sisytb Education Center 

-WCC Center for Economic Develoimient 

-Office of Technology Transfer aiui Assiatance 

-Blue Ridge World Trade Aaaociatlon 

-Relacionship with Induatriol Training Division ((lev Indoatry Training) 

•-Participate with localities in their efforts to he designated '"Certified b islness 
Conaauni ties'* 

Organized Conaultation on Tourism Training 

-Certified SfoartCAM Training Center 

-Certified AutoCAD Training Center (pending) 

-Btislness Partnerabip Avards froo Virginia Council on Vocational Education 

-Developoent of RPRlonal Dental Hyglei^ and Hegional Hiyslcal Therapist Aesistant 
Prog rams 

Conduct Industrial Training R^eds Assesmsenta for busineases end industries 

-Cuatooized training for business and Industry through Office of Continuing 
tducatton 

-Leadership Training Programs 

October 1991 
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-WCC Cornell for Econosic Oeveloptnent (Members from within college) 
•-Curricular and cousBunicy advisory cosasiccetR 
-JT?A Prograas 

-Efforts? to secure resources for Advanced Manufacturing Center 

-Participation in area Cbaabers of Comraerce 

-Employee Developceut Pirector program (Workplace educ«ition) 

-Contributions to the work of the Southwest Virginia Economic Development 

Cnaatsfilon (l.acy ComiDission) and use of that report to guide WCC*s economic 
development efforts 

-Member of two task forces of the Blue Ridge Econotnlc Dcveloptrent Commission — 
Kduration and Training: P«irtnershipfl 

-Vlrslnla Eronoraic Bridge rro^rntn Partner and nemh- r of advisory board 




ERIC 



117 



PimtlC SCHOOL - WYTHEVILLE CTOWUNITY COLLEGE PARTNERSHIPS 
X. Crossroads Consortium * 

The superintendents of the city and county public school 
systeas and the president of the ccMBsunity college have Joined 
together to establifih THE CROSSROADS EDUCATIONAL CONSORTIUM 
for the purpose of developing strong cooperative programs to 
prepare for a variety of career opportunities. Current 
partnerships include; 

Tech Prep 

Ihial Credit 

Governor's School 

Federal Prograas - Upward Bound and Educational Talent Search 

Articulation Agreements - Covering six specific prograias 
Drafting 
Machine Shop 

Secretary, Office fystems Technology 

Data Processing 

Computer Information Systems 

Electronics 

Federal and State Work-Study Programs 

Data Sharing - Student Readiness Infonaation 

College Use of Public School Faciltiies as Regional Sites 

. Other Joint and/or Cooperative Activities 

Personnel serve on various Secondary School and College Advisory 
Committees 

Judges for various Competitions — 
Science Fair 
MACC 

Forensics 
Odyssey of Mind 
Math 

Beauty Contests 

Occasional Sharing of Facilities for Special Courses and ProK^^.m^ 
including: 

Tennis Courts 

Band Room 

Audio-Visual £qulp«a^nt 
Home Economics Rooms 

Use of School Facilities as Regional Sites 

Cultural Programs at sites in some schools during the day and on 
campus in the evenings 
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£«)uip»ent Loans and Surplus Equipment 
AACJC Nursing Articulation Project 
Practical Nursing Joint Prografs 

Dental Assistant Articulation Agreement - Mercer County Technical 

Education Center 

Career Day Programs 

College Day Prograas 

Career Exploration Tours 

Interest Testing and Career Counseling 

Area Science Fair 

Enrichment Courses 
Reading 
Computers 

Middle School Sus&mer Knrichis^nt Program 
Counselor /Principal Seminar 

High School Faculty - Adjunct at WC - participate in in-service 

training 

Professional Development and Recertif ication for Teachers 
Artist in Residence Program 

Arts and Crafts Festival - Special school categories 

Minority Affairs - Black History Week Program, Dances 

Student Government Association Dances High School students 

invited on occasion 

Volunteers in Schools - Phi Theta Kappa 

Tutors at Rgional Sites for High School Students 
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Mr. BoucHEH. Thank you wry much. Dr. Snyder. 
ur. Guuuni? 

STATEMENT OF PAUL C GIANINI. JR. PRESIDENT. VALENCIA 
COMBfUNITY COLLEGE. ORLANDO. FLORIDA; CHAIRIILiN. JOINT 
COMBUSSION OK FEDERAL RELATIONS OF 'HIE AMERICAN AS- 
SOCIATION OF COBIMUNITY AND JUNIOR COLLEGES AND OF 
THE ASSOCIATION OF COMMUNITY COLLEGE TRUSTEES 
Dr. GiANiNi. Thmik you. Mr. Chairman and membere of the sub- 

ccramittee. I am P&ul Gianini, President of Valenda Community 

lx»U^, a pidjic, associate ikgrefrgranting institution serving ap- 

projomately 60.000 students in Omtrak FToSda, 

aIT^J^^^ ^ ^'P^^ ™ ^ Presi- 

dent ofMartm Marietta Electronics. Information and MissUes 

Group, Mr. Alan Norton, testified before a U.S. Senate subcommit- 
I J- «^S2£^S?^P.'^ Valenda. His company products, in- 
?*i?^"*ST^^™^ contributed to our EW Storm ef- 

forts. Mr. Norton satd. "We've invested miUions of doUazs in R&D 
and manufacturing progranffi. yet this investment means little 
unless our emplc»yees are properly trained...Martin Marietta's abili- 
ty to pros^ m toda/s duJlenging envinmment will, to a laree 
extent, be decided on the factoiy floor where h^ quality traininR 
prMfrmns hke those ofiered by Valencia Community CoUegeare 
critical to our continued success." 

5^ V*.^ conaderation of the legislation before 
X? u f eawal mvestnrent in research and development 
throi^h NSF and others really means litUe unless trained employ- 
ees are available to put the resulting techni logical advances to 
work on behalf of AnM»nca s ecimoany. 

I am particularly pleased that both of Uie bUls before you direct 
the Natwmal Science Foundation to act in concert with the private 
sector and two-year coU^ leaders to strengthen instruction in ad- 
vanced technology at two-year colleges and to support a variety of 
partnership a?™Sra»nte. The National Advisory CouncU pro- 
per m the bdls wiU be a highly efiective means of raisuring ttiat 
theprograms funded tiirough NSF will have appropriate direction. 

Ihe |>rogram8 proposed in the bills under consideration can be of 
strat«Eic importence m max i m iri n g the use of resources at colleges 
like Valencia. For example, with the aid of corporate and public 
grants, Valemaa has created a teaching factory used to demon- 
strate advanced manufSwAuring techniques and for traming and re- 
traming of workers. 

• proposed National Advanced Technical Education and Train- 
ing Program will advance this work and complement and build on 
the Depwtment of Education's Cooperative Demonsti^tion Grant 
?°J^u r « nave had five cooperative demonstration grants and 
find that the program has been hampered by limited funding and 
restrictions placed on the use of the funds. 

Curriculum development, faculty development, state of the art 
8<jmpment acquisition, and partnership building among all educa- 
tional systems are appropriate uses for Federal funding. Few other 
funding programs exist to meet these needs in high-tech areas, and 
I strongly support tiieir inclusion in the legislation. 
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Hie proposed National Centers for Technical £ducati(m and 
Training can play a critical role. As a group, the 10 institutions se- 
lected can provide effectively not only in Glaring reEUurces and so- 
lutions but in i<jtentiiying new prcriblems to be addressed, in evaluat- 
ing effectiveness, ai»i in inviting private sector partnershiis in 
solving proUems. A similar centers of excellence model has worked 
for us in Florida in addressii^ high-tech training iweds. 

Mr. Ch ai rm a n , the legislation befbre you will make a significant 
and very timely omtribution to this country's economic health. We 
have in place in our nation a network of 1,2W) two-year colleges 
that are ready and willing to be put to use to build our economy. 

There is no debating the fact that it is the Natkm's community 
coll^pes that will train the work fon» of the foture. I commend the 
sponsors for the timeliness of this legislation, which was brou^t 
home to me forcefully last w^ by a speech made at Valenda by 
the Asdstant Secretaiy for Technolqgr PoliQr of the United States 
Deirartment of Comment, Ms. Iteborah Wince^mith. She told an 
audience of 800 that despite the fact tiiat the United States spends 
almrat as much on x^search and development as Jaxmn, what ^ras 
once West Germany, Fran<», and the United Kin^om (»mbined. 
enabling us to lead the world in generating new sdentific knowl- 
edge and in creating new technoli^es, this lead alone has proven 
to be an insufUcient competitiw edge. 

We have lost market shares to the onnpetition in key technol- 
that we pioneered and in which iro once dominated the 
world. To r^ain our I^utership in usong technology competitively, 
we must translate technolc^ into timely, o>st-<»mpetitive, high- 
quality manufactuml products, and we must have a quality work 
force that is educated, trained, and flexible in adapting to techno- 
Ic^cal and rompetitive change. 

Certainly, Ms. Wince-Smith's words echoed the remarks of Alan 
Norton from Martin Marietta that I shared with you earlier. 

These concerns drive our actions at Valencia. Thi^ of us who 
have taken the lead can in turn help others to work cooperatively 
to build a strong community-l»sed network that can mahle this 
nation to maintain its strengths and r^^ain lost markets. 

I commend the Congr^ for considering this l^islation. I assure 
you that our faculty and students have the drive and ambition that 
is needed to build on our rich heritai^ of technol<^cal achieve- 
ment. We will use the resources provided by the Congr^ to lead 
this nation across the technologi<^ frontiers of the 2l8t Century. 

Thank you. 

[The prepared statement of Dr. Gianini follows:] 
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Mr. aiairman and members of the subcommittee, I am Paul 
Gianini, president of Valencia Community CoUege. a public, 
comprehensive, multi-campus, associate degree-granting institution 
established in 1967, and serving two counties in Central Florida 
with an enrollment of over 60,000. 

I am pleased to have the opportunity to speak to you today 
about strengthening the teaching of science and technology in two- 
year colleges through the Technical Education and Training Act of 
1991 (H.R J936) and the National Community Cbllege Technology 
Act (H.R: 3606). 

I'd like to begin by sharing with you an eitcerpt from the 
testimony of the president of Martin Marietta Electronics. 
Information & Missiles Group, Mr. Alan Norton, who testffied 
before the U. S. Senate Subcommittee on Labor and Human 
Resources on February 21, 1991. 

His testimony, a complete copy of which is attached, took 
place as Operation Desert Storm was ending. His company's 
products, including the Patriot Missile and the LANTIRN night 
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vision system contributed to our Desert Storm eflforts and are 
manufsctured in Orlando with Valemsa faaOty, students and 
graduates helping in the production. 

Mr. Noiton said, "We have invested millions of doUais in the 
equipment and processes that su^iort our R & D and 
manufacturing programs, yet this investment means little unless 
our employees are properly trained ... The Valenda staff and 
faculty have become an extension of our own company staff and 
we rely upon them as we would our own employees. . . Also, the 
quality of our vendors' products is improved through Valencia 
training. . . Martin Marietta's ability to prosper in today's 
challenging environment will, to a large extent, be dedded on the 
factory floor where high quality training programs like those 
offered by Valencia Community College are critical to our 
continued success." 

Mr. Norton's comment about his company's investment in 
R & D and manufacturing technologies, and his reliance upon 
community college training programs, can be applied to the 
subcommittee's consideration of the legislation before it today. AU 
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of the federal inv^^ent in r^arch and development thzou^ the 
NSF and other agencies realty n^ns little unless trained 
empk^ees are available to put the resulting technological advances 
to ^rk on behalf of America's economy. 

For this reason, I am particularly pleased that both of the 
bills before you direct the National Science FcHindation to 
administer grant programs that will strengthen instruction in 
advanced technologies at two-year €x>llege5, and that w>uld support 
a variety of partnership arrangements for colleges. The National 
Science Foundation's support of two-year institutions and 
curriculum issues must be strengthened if our country is to 
overcome serious shortages of ^ientists, engineers and technical 
Tcnowledge based" workers. NSF needs direction from Congress to 
place an emphasis on undergraduate students, laboratories and 
curricula - an emphasis that is of the same high quality as its 
outstanding support of critical research. The National Ad^dsoxy 
Council on Advanced Technical Education and Training proposed 
in the bills will be a highly effective means of ensuring that the 
programs funded through NSF will have appropriate direction 
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from the private sector and from those at two-year colleges who 
have demonstrated suco^ and excellence in technology training. 
The Advisoiy Cbuncil's role would be complemented by a 
requirement that r^resentatives of associate-degree institutions, 
business and industry, and economic development organizations 
reprint the majority of the readers for grants considered as a 
result of this legislation. 

Community colleges are well positioned to take leading roles 
in technology training across this nation, and many of us have 
made significant contributions in the last few years in this arena. 
My own institution is a good example: 

- With the aid of IBM and other corporate donors, and state 
and federal grants, we have created a "teaching factory" that we 
use to demonstrate advanced manufacturing techniques and lo 
train workers who are already in the workforce as well as new 
college students. 

- Valencia is the lead institution for the Central Florida 
Manufacturing Technology Transfer Center, with the 52 companies 
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serv^ to date lejKMting measur^le productivity gains as a result 
of our tedmolf^ transfer partnership. 

- Our computer int^rated manufadturing trainii^ iHt}grani 
won the U. S. Secretaiy of Education's 1990 ^ward for the most 
outstanding technical training program in the Southeast. 

- We comi^ted for and won five Cooperative Demonstration 
grant awards from the U. S. Department of Education used for 
high-tech training in the defend, tele(X>nimunication^ health and 
film industries. 

- We created a film technician training program that is 
widely credited for playing a key role in enabling the film industry 
to establish a foothold in Central Florida. 

- We haw extensiw credit and non-credit training programs 
with Central Florida business and industry. During the past year 
for example, we provide training for over 300 busine^^ of many 
types and sizes, exemplified by large companies like AT&T, Martin 
Marietta, Stromberg-Carlson and Walt Disn^ World, and small 
companies like Automation Technologies and Infrared Industries. 
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- We have a strong "Tech Prep" piograin with our two local 
school districts that will lead to more students completing high 
school and ^ing on to the community college before entering 
technical careers. 

Federal, state and private grant funds have been 
instrumental in positioning Valencia as a key player in the 
economic health of Central Florida. The college is poised at an 
important point in the development of its capacity to contribute to 
economic development, and the prpgranu that arc piovidf^ in the 
two bills under consideration would be of strategic importance in 
maximizing the use of resources that have been marshalled at 
colleges like Valencia on behalf of the national interest. 

The proposed National Advanced Technical Education and 
Training Program will complement and build appropriately on the 
U. S. Department of Education's Cooperative Demonstration grant 
model, and placement within NSF can ensure a strong emphasis 
on the scientific and technological expertise required for effective 
training programs in technical competencies in strategic fields. 
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It has besn our ex{»rience with our five Cooperative 
Demonstration grants over the past three years that the 
partnerships required with busing and industiy for these 
prc^ms to be successful are essential if the training is to meet 
industiy standards. However, the Cooperative Demonstration grant 
program has been hampered by limited funding rombined with 
restrictions placed upon the use of Cooperative Demonstration 
program funds. Tfiese restrictions include prohibitions against 
purchasing training equipment, a fcKus on demonstrations as 
opposed to developmental activities, and limitations on the types 
of industries served. For example, building construction was the 
sole focus of the prt^am this past year. These restrictions have 
meant that this prc^m has played an imix>rtant but sewrely 
limited role in meeting the high-tech training needs of the nation. 
The two bills before you today would make significant 
contributions beyond and wculd not duplicate what is made 
possible under the Cooperative Demonstration grant program. 

As does the Ccxjperative Demonstration grant program, the 
proposed legislation requires the direct involvement of business 
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partnen in designing and delivering training. I ^plaud this 
requirement not only because it leads to high quality training, but 
also because it helps to initiate lasting colle^-emplf^r 
partnerships that live long after the federal funding ends. 

At Valencia, the grant Winded training prc^rams have lead 
directly to extensive private sector financial support. For example, 
IBM has donated $15 millioii in hardware and .software to 
Valencia in the last few yeare, and our relationship vrith the 
company is rooted in grant-funded business and industry training 
programs. 

Curriculum development, faculty development and state-of- 
the-art equipment acquisition are appropriate uses for federal 
funding, few other funding programs exist to meet these nMsds in 
hinh tech areas, and I strongly support their inclusion in the 
leg] .lation. 

The inventory of training programs proposed in HJR. 2936 
will help to prevent duplication of effort. Valencia has develoj^l 
such an inventory of its busing and industry training programs, 
including the number of employees trained and in some cases a 
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measurement of pitxiuctivity gains by industiy. If these data are 
captured in the inventory, it can also serve as an evaluation tool 
for the programs funded. 

The National Centers for Technical Education and Training 
proposed in H.R. 2936 can play a critical role in maximizing the 
investment of federal funds in advanced teoiiral training. Hie 
colleges that are hinded can serw as one-stop information sources 
for other colleges in their regions and also as "living laboratories" 
where training programs can be developed. As a group, the ten 
institutions selected can provide effective leadership not only in 
sharing resources and solutions, but in identifying new problems to 
be addressed, in evaluating effectiveness, and in inviting private 
sector partnership in sohdng problems of regional and national 
scope. 

In Florida, the Florida High Technology and Industry 
Council has effectively used the "Centers of Excellence" model 
suggested in the legislation to designate colleges to lead high-tech 
training efforts, Valencia is proud to have been selected as one of 
these centers in electronics and in computer integrated 
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manufacturing. As a r^ult of our work, many colleges already turn 
to Valenda for assistance in curriculum development, laboxatoiy 
design and business and industry partnership i^ues. Those of us 
who are ah-eady looked to as leaders in this type of training would 
welcome an opportunity to compete for funding so that we might 
fbrmElly offer assistance and follow-through services to other 
institutions that are replicating and adapting our advanced 
technology training programs. 

I am also pleased to see n H.R. 2936 proposed funding for 
at least 20 mathematics and science partnerships between 
secondaiy schools and community colleges, and for partnerehips 
between associate degree-granting and baccalaureate degree- 
granting ins itutions. Efforts to artiailate mathematics and science 
education at all levels are critical if studente are to develop the 
kinds of skills required of "knowledge-based" workers, who are the 
employees required to run the factories and businesses that can 
withstand intemation*.! competition. I am aware of no available 
funding opportunity specifically targeted at improving articulation 
among all levels of mathematics and science education, yet 
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articuiation is alsoiutety neo^aiy if we are to ensure a seamless 
educational "pipeline" that supports students throughout all stages 
of the educational proc^. 

I know that efforts to create such partnershijMi can be very 
effective. Valencia has been working in clc«e partnership with the 
University of Central Florida to improve the success of our 
students who transfer there for their upper division work. 
Significantly, over 80% of Valencia's students who continue to the 
upper division attend UCF, and community (X)Ue^ transfer 
students make up over 75% of all upi«r division students at UCF. 
We have sponsored joint meetings of faculty in a variety of 
departments that have yielded a variety of recommendations such 
as joint curriculum review and faculty development activities that 
would improve the success rate of students who transfer. 

We have already develo;^ a very successful transfer student 
advisement and orientation program that we would be pleased to 
share with other institutions. The partnership grants made 
available under H.R. 2936 would be an ideal source of seed 
funding to initiate new joint developmental activities and to share 
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our succe^sses with others. Undoubted^ the number and quality of 
science and mathematics graduates would increase as a rmlt. 

This effort would take on added, special importance since in 
Florida 80% of all new teachers now come from the community 
college system. If we are to strengthen the K-12 science and 
mathematics experience, we must strengthen science and 
mathematics in our community colleges. 

H.R3t*)6 provides for programs to strengthen cooperative 
working relationships between community colleges and the 
military, supporting the exchange of instructors, instructional 
materials, educational methods, technology and other expertise. 
Also, the bill provides for opportunities for faculty to have short- 
term assignments in industiy and for the sharing of program and 
equipment costs with industry. These prt^ams can play a 
significant role in ensuring that faculty are aware of state-of-the-art 
applications of technology. 

At Valencia, we have strong partnerships in place with local 
industry that enable us to offer courses using equipment owned by 
industry ranging from expensive metal working machines at Martin 
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Marietta to movie production equipment and sui^Ues fitom Walt 
Disney World and Universal Studios. Abo. we aie developing 
prt^rams to mswi in the transition of miiitaiy perscMinel yirho are 
separating from the military due to down<sizing, and to assist 
industries that have been dependent upon defense contracts to 
convert their production processes to produce goods for the 
civilian market. The exchange of ideas and resources that mults 
from these reIationshii» with industry and the miiitaiy benefits our 
faculty and our ^dents, and reduces program costs since 
resources are shared. I am glad to see this kind of sharing 
encouraged by the proposed legislation. 

Mr. Chairman, the legislation before you will make a 
significant and veiy timely contribution to this country's economic 
health. We haw in place in our nation a network of over 1200 
community, technical and junior colleges that is ready and willing 
to te put to use to build our economy. There is no debating the 
fact that it is the nation's community colleges that will train the 
workforce of the fatuie. Over half of all college freshmen now 
enter the community college. Significantly, 85% of the workforce 
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for the year 2000 is alrea<fy working today, and it is the two-year 
college that has the mission and the ability to train and re-train 
th^ persons s& technolc^ advances. I commend Congre^men 
Price and Hoagland and the co-sponsors of these bills for seeking 
cost-effective solutions that will spring from partnerships among 
educators, busing and industry, employees and government. 

The timeliness of this legislation was brought home to me 
fon^^lly by a speech made at Valencia last week as a part of our 
week-long Celebration of Academic Excellence by the Assistant 
Secretaiy for Technology Policy of the U. S. Department of 
Commerce, Ms. Deborah Wince-Smith. She told an audience of 
800 high school honors students, Valencia students and faculty, 
and business and industry advisoiy committee members that the 
United States spends almost as much on research and 
development as Japan, what was once West Germany, France and 
the United Kingdom combined, enabling us to lead the world in 

« 

generating new scientific knowledge and in creating new 
technologies. 
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However, she warned that this lead alone has picwn to be 
an imufRdent cx}nii«tith^ edge. We have \mt marketshar^ to the 
competition in key technolo|^ that we pioneered and in ^ich we 
once dommated the irorld. She pointed out that we have to regain 
our leadership in using technology competitively, and that to do 
that we must translate technology into timely, cost comf^titive, 
high quality manufactured pnKlucts, and that we must have a 
quality workforce that is educated, trained and flodble in adapting 
to technological and comj^titive change. 

Ms. Wince-Smith's words echoed the remarks of Alan 
Norton from Martin Marietta that I shared with you earlier. Our 
nation and individual companies, like Martin Marietta, can lead in 
R&D, but without the workers needed to enable us to first to 
the market with products base^i on the new technologies conceived 
in American laboratories, we will continue to lose our share of the 
international market. 

These (x>ncems drive us at Valencia and at other leading edge 
community colleges around the country. Tho^ of us who have 
taken the lead can in turn help others to work cooperatively with 
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secondaiy schools and four-year institutions and to build a strong 
community-based network that can enable this nation to maintain 
its strengths and regain lost markets. I commend the Cbi^ress for 
considering legislation Uke H.R.2936 and H.R. 3606. 1 assure you 
that our faculty and students have the drive and ambition that is 
needed to build on our rich heritage of technological achievement, 
and we will use the resources provided by the Congress to lead this 
nation across the technological frontiers of the 2lst centuiy. 
Hiank you. 
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BIOGRAPHICAL STATEMENT 
DR. PAUL C GIANINI, JR. 



Dr. Paul C Gianiiii, Jr. is |»eskieiit of Vatenda Community College, a 
muIti-camptK. assodate-<ksiee grandi^ jhiWh: ira^tion saving oi«r 60.000 
students in Central I^Mida. Prka" to assuming the prestdency of Vatemda in 
1984. he was preskleat of Spoon River CoU^ in Illinois. He abo held 
positions as Vice Presiitent for College Semces, Dean of Student Personnel 
Services and Assi^ant Fra^ksscv of Psychology for Northampton Cbunty Area 
Community Coll^ in Bethlehem, Penmylvania. 

Dr. Gianini ramed EdJJ. and EiiS. degrees from the University of 
Flonda, a Master of Education d^ree from the Univereity of Nebraska, and 
a Bachelor of Arts ifegree froni Yankton College. 

His professional and comroitnmnts imdude service as chairman of 
the Joint Commission on Federal ReiatioiK <rf the American Association of 
Community and Junior CM^s ami the Assodatiim of Community College 
Trustees, and roemberslup on the Board of DhieatMS and Executi Committee 
of the American Assodation of Communis aiKi Junior Qtlleges. 

Also, he is a member of the Vocational Education Subcommittee of the 
Florida High Technology and Industry Coundl; the Florida Space Research 
Foundation/Astronauts Memorial Fouwlation Advisoiy Committee, University 
and College Task Force; and of the Boards of Directois of the Greater 
Orlando Chamber of Cbmmeroe and of the Kissimmee/Osceola County 
Chamber of Commerce. 

Dr. Gianini r^eived the HolocawA Memorial Center of Central Florida's 
Contribution and Leaitersbip Award in March 1991. Amoi^ his recent 
publications is 'ORjortuniiy from :^f^: Linking Ctoroprehensive Planning 
and R^urce Development," co-authored fjy Michael Hooks, published in 
ConcgpiHali^ing ZQQft Pro-Active Flaanip g. edited by Dr. Dan Angel and 
published in IWl by the Community College ftess. 
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Mr. C h a inn a n and nwoibos of &e Kammttee. I am Allan M. 
Nonon, presidem of Maitin Meiietta HIectnmto 
Qtcmp enjoying xaan &a& lOJXXi in Ckisral Florida. 

It is imte^ a ptemun; to appear before you ttxtey to talk about ^ 
ffitf^r Education Act qadfedly its support mrtstanding partnerehip 
efftms betwem faidintiy 8ad!ii||icr ^iwatkm. Sane badcpmmd about 
Maitin Marietta is fK^ted to t^lRcdto a ml^ pait^^ 
evolved between my cctt^aay ai^ Valci^ Cbaananity 
parcittrship that we bcUeve provides a model for the Qsigiess to 
consider. 

Martin Marietta ^ctnaiics. Infonmuion & Miuites (kojjp 
designs, (kvelt^, ai»} imKh^ a wkte vari«^ of high tecbndogy defense 
systems that soppoit the United States ami its aUiea.IlK Patrim missile and 
LANTTRN night vision systan, wUdi are bdng used by our iioq»s in 
(^ration Deseit Stonn, aieexwq^ of ourpn»iiicts. 

Woitets called ujNm to pro&ice such leaiHng u^fanologtes 
require educatimi programs (^t]»higl»st quality. Vateia Community 
College, widi jartlal suj^it fm fedezal fimds. l»}ps us meet this need. 
SpeeillcaUy, our trainii^ staff analyzed die woifefoiee training needs in 
onter to establish a wsld class "p^jeitess fcctoiy." This factoiy uses 
ccmiputer tedmology to make our o{»mtions highly efficioit and to 
nuptimize product quaUiy. 

Valencia responded by wcsking widi our engineers to custom 
design a 40-coui8eh^ lech edocaiiOTal program. A fettenl gnnt is 
assisting in ofifcring diat program to nearly 700 emptayecs. The Valencia 
staff and faculty have become an extension of our own con^y staff, and 
we rely t^mn them as we would wr own en^kiyees. 

We haw Inv^^ nany millitms of (kdtos in die equipmem and 
prc^esses that stqipon our R&D and manufiaehuing programs, yet this 
investnwtt means little unless miremido^ are im^riy trained. Fw 
exanqile, Valtmcia's craqniier llieiBcy comses mble cm woricezs to 
more effectively use our 6^00 conqwters. Also, the quality of our 
vendors' products is hnprovcd through Valencia training. 
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^edlie trahiingprograiiu arc but oi» pait of a amlti- 

0 Martin Marteaa ea^?loyecs serve as Vatoida a4junct faculty 
bringi^ stme-of-tltt-ait co roqas into die oillege's clasmwms 

o Our (Km^umy's ProcbctioQ Tedmolc^ Training Cemts sad 
oQffir fadUtks sqirptm Vshst^ ia^mctkm 

o Martin Marietta jscrfie&sionals actively sme on basiness 
advisoiy (»mimttees for Vatencia's Center f<tf High Tedi 
d» Disabled; data i»i3cessiiig, electnmics, laser and en^^ 
d(^»naieiit; and die sctei^ depaiQjma 

0 As tMhndo^tei^alsad at d^coiq^ny, our engiiKfin assist 
in Valencia course design keeping the curriculum op to date 

0 Martin qK»«»8 is^»tiy md Imsiness wtnimrs at die college 
cm topics »u:h as T«al (^lal^ MBsngenmt 

0 Martin Marietta raised in emaUidiing Valencia's Central 
Florida Technology Transfer Center in compute integrated 
nuaufactttring sendng ova ^ ssffill and n»Mliuni siKd busirosses 

0 In 1990, Martin Marietta fbnded a $7SW endowed diair in 
nadiematics at Valeiwia 

o Valeisia alunmi mqd^ed by die nsnj^ny estabUatoed a 
sdiolaidi^ fimd for eai^loyau vtbo attend Valn^. 

Fe(feral funds stiaigdieQed ftls nudel i»rtnerdi^. nu»asujc 
of its iSiragth and quality is receipt of a» 1990 U.S. Secretary of 
Education Outstanding Vocatkmal Program Award by Valencia. We urge 
c(aitiimed support for commnnity odleg^tivate s««tor paidnsh^ and 
for two-year/four^year mUege partoer^^ diat enitble stu^nts to 
progress smoothly and be iMaiced. 

Shitoit nicons is s^wdally ariti»l to conq»nto like Martin 
Marietta diat need engineers and aclesttists, and whose employees t»ed 
skill upgrading as tedmdogy progresses. 

We are grateful to Co^gnsn for its fecial support for unmnunity 
college participation ia TUb mof die HighREAicatio& Act, and urge 

you to allow colk^s like Vales^ drnt have suc^BssMy used dsese fimds 
to cOTtinue to paiticipate in Htk m. 
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Muth Marim's to pnnper in todays diallgi^ 
ondionmRU wm, to 8 buse extmt, te decided im tiie fie^ 
hi^ qodfty tninii^ pogreas ia» tiiose d!iBnd by Vaks^ 
College in critical to our ^mtinaed suorass. 

Thank you. It has beea my pleam to ^iiear befoie ftis 
Mnmnbtea. 
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Mr. BoucHTR. Hiank you very muc^ Dr. GianiiiL The si^xxnn- 
mittee thanks all the witnesses for tl^ attendance here this 
nKinung and for the informatifH} and recmnmendatimffi that ti^iy 
have shared with us. 

BeSore I turn to specific qiustionB about thra lef^klative proposal, 
let ask our community colk^ witee^^ just to comment gener- 
auy (m t!» extrat to wh«^ tho Natkmel Sc»nce Foun<ktion. 
thrtm^ its range (tf larograms that aippcnt oranmunity colleges, 
limited as they are in fianding, have be«i of help to you. To ^rtiat 
extent m Illinois have the community collides taken iKivantai^ of 
existing NSF programs? The same with reiani to Southwest Vii^ 
gmia and the l^te of Florida. 

Dr. Israel, would you care to hapn answering that question? 

Dr. IsBAEL. Yes, sir. I was before this subcommittee two years 
ago wlMin I was in Coloirada I nM>ved to Illinois ay^u* ago. 

I'll say wjat I said two years ago in fetmt of Chairman Walgren. 
TTiat IS, NSF is wry important to the cmnmunity collies, but 
again, we need more attention and certainly a better share of fund- 
ing if we have 43 perorat of all undeiigraduates in the countiy. 

In niinois, we have 64 pen»nt rf all undeigraduates in public 
and innvate imiversities at the community collies. Yet, we again 
get a paltry sum from NSF. 

What is interring to n(«t«»— and then Fll stop— is that what 
NSF do^i't ^em tc consider is l^t appnmB^.it^ly 15 percent in 
the State of Illinois of our undennraduate students already have a 
baccalaureate decree or higher. Tt^y are coming back to be re- 
trained and reeducated because of the t«:hnolagy. 

So we are not dealis^ with students directly out -»f high school 
Our average age is 30. as you know, th.-oughout the countiy, but 15 
percent of cur students already have a degree and they need to be 
strained m techn«>l(^-y. 

Again, 1 think the legislation would be helpful, and a push from 
this <»mmitteGi tcv/aid NSF would i% helpful. 

Mr. SouCHKR. Dr. Snyder? 

Dr. Snyd»«. We have had one program within NSF and it was a 
very s'iccepf ful program a few years a^. Bnt still, NSF is focusing 
on science, engineering, and mathematics anw« not on the advanced 
technology. 

This, ithink, is a gap in the pn^;raming that NSF says they 
want to pfj^iripate in. It would seem to me that you would have to 
have l^pislation that would direct them to participate in that. 

Mr. BoucHEB. Dr. Gianini? 

Dr. GiANtNi. Mr. Chairman, our experience with NSF has been 
somewhat limited, but more by their action than ours. 

What we really ne^— and not to sp^ against NSF because I 
thmk they do some wondeiful work— but we need to use the com- 
munity colleges as the bridge between the universities who are 
domg tlie pure research and then being able to take that and apply 
tliat re^rch on the floor of the American workplace. That w 
what s missing in our country. 

It is a natural marriage in terms of what is being proposed in the 
legislation before you. In terms of actual success with community 
collMes, I think you can see from the figures that it has been mar- 
ginal, extremely marginal, throughout the country. While we have 
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received verbal ass»irance that there is a tomorrow, the same verbi- 
age is in place and has been for years, but basirally, we've been 
ignored. 

Mr. boucHKR. Again, before turning to the specifics of thes^ two 
bills, let me ask you to evaluate briefly— again, I direct this ques- 
tion to our community college witn^ses today-— the other Federal 
prc^rams that are designed to provide tedbnology training, such as 
the Tech Prep pn^m that is administered by the Deparbnent of 
Edncaticm and any prc^rams that 3^u may be aware of and have 
had some experience with emanating perhaps from the Deimrt* 
ment of Commerce. 

Dr. Gianini? 

Dr. Gianini. Mr. Chairman, I think the Tmh Prep questioL is 
rasily answered. That pn^^ram is design^ to start in the junior 
year of hig^> school. Right now thou^i, we know that 86 percent of 
the work fon^ that will be in the workplai^ in the year 2^ is 
there. They have already finished high ^hool and/or college, and 
are in the workplace. So Tech Prep is a wonderAil pn^ram, but it 
is not germane to what American n^^ in terms of its develop- 
ment of its technolc^^. 

In terms of the Cooperative Demonstration Grant—and we have 
a good track record bo I Uiink I am speak with some authority— 
they are small. They are very limited in the use of their funds* 
Often there are whole years that go by where we are not even eligi- 
ble to participate. 

For example, in 1991, the total moni^ were dir»:ted toward 
projects in construction with an emphasis on mamnry. I don't con- 
sider masonry high-tech. Maybe it is nowada}^; I don't know. But 
you can see that they are limited. 

They have had other years when they were specified for truck 
driving. This is not technolc^cal demonstration grants that can be 
replicated throughout our <x>untry. The purpose of them was to 
create models that could be used elsewhere. 

We were succ^ful in the ones we received, but it is a very limit- 
sd pn^ram. They don't address faculty development. They don't 
address equipment acquisition. So it is really a wonderful program 
for what it was intended ^o be, but that is very narrow in scope 
and is not duplicative of what we are talking about today in these 
bills. 

Mr. Boucher. Dr. Snyder? 

Dr. Snydkr. I think the Perkins Act is a wonderful piece of l^s- 
iation which is of great help to both vocational schools at the 
senior high school level as well as community colle^, but I think 
that it does not give the kind of attention to technol<^ education 
that this bill would and that is needed. It s a broader bill. It just 
simply does not speak to that narrow focuB that is eo critical to our 
preparation of the work force. 

Mr. Boucher. Dr. Israel? 

Dr, Israel. I thought Congressman Price handled that question 
really well, and I don't want to be redundant tc what my col- 
leagues have said. I would just like to add what I said in the tan- 
ning of my testimony. 
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That is, we need a cumculum in these enters of excellence* We 
could start developing curricula, inter- technolc^, to be a core, a 
part of our curriculum. 

Also, the adult education student that I alluded to— we cannot 
find them in Tech Prep or Perkins and so forUi and, unfortunately, 
in cmr core cities. 1%at's where the Imik of the students are start- 
ing. Certainly, Tech Prep didn't envisicKQ 15 percent of our under- 
graduates being mdpients of a l^^ralaurrate d^ree. 

Mr. Boucher. I understand your general statement tihen ^t the 
Federal Goiremment today is not providing adequate rerources to 
community collies for technol%^ training. Where to you get j^ur 
money from for the technol<^ prc^prams you pr^ntly administer? 
Tkm it o^me out of your general publicly-funded operating budget 
as provided by States and perhaps lo^ govmiments in some 
ca^? IXies it come fn»n indi^try? What is the gmeral level of 
funiting that you have for th^ prq^rams in comparison with 
others? you sense that they are ^rioudy under*fundc^? 

Dr. GiANiNi. Mr. Chairman, there is mmething called the Sun- 
shine State Skills Act which is basically open competition for a 
community coll^^ to work with business and industry. The total 
funding this year was $5^,(MK) for the entire State of Florida. 

Now, Florida has l^guned that it cannot exist as a iKrvice econo- 
my. It needs more than sunshine and Mickey Mouse to make a go 
of it, and weVe had the appropriate rolllmcks as have other States. 

But we received $150,(KK> of the $5(K),0(M} to work with two high- 
tech business in our area, hoping to increaro tiie economic base 
of the area. The more 1^ we nave on our economic chair in this 
country, the better off we re ^ing to be. 

I was very concerned — the other evening, I was listening to 
Lester Thoreau on C^PAN, the at MIT Busine^ School, talk- 
ing about the fact that we have no t^hnical ur vcK^tionally-trained 
people in the United States. Where would you send somebody to 
get high-tech training now^iays? Most people don't even know the 
answer to that. 

I don't know if we can live as a national service economy. It s 
what we are moving toward. But, Mr. Chairman, we are so much 
better off producing 747s and filing them than we ars chocolate* 
chip cookies. 

Mr. R)UCHER, Dr. Snyder? 

Dr. Snyder. Our source of funds is primarily the State general 
appropriation and the tuition appropriation that supports all of the 
other pr^srams. We have a much more expensive program in the 
technoic^es but very little differentiation. 

We are also able to pick up some support through occasional 
ARC grants and througn working with the Consortium for Manu- 
facturing Ctomoetitiven^. But the answer in many caste is that 
the funds simply are not there to buy the equipment and to provide 
the training for our faculty. 

Mr. Boucher Dr. Israel? 

Dr. Israel. In Illinois, we have a line item from the Illinois Com- 
munity College Board that funds the 50 colleges in advanced tech- 
nol(«y. We have put approximately $4 million into that line item. 
We nave economic development gnrants that are approximately $3 
million, again, for a system. 
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The 361,000 students I was talking about are ju^ crodit students. 
We serve nearly a million students through adult education, con- 
tinaing education, and so forth. „ „ . ^ ^ ^ 

The HMHiey that we do put in is just woefully inadequate to try to 
have the colleges keep pace with technd<sy. We have ^veral of 
the colleges, the CoUeae of DuPage and Rock Vallw CoUege m 
Rockfbi^ that have advanced te(^ology centers nrfit now, but 
again, an enormous amount of people are tiying to take advant^ 
^it, both business and indu^, that give some money Jo upgrade. 

We have so many competing needs in Illinois, to meet the needs 
<rf dropouts and adult education students, and baccalaureate teans- 
fers, special populations-^and I can go m and on— and with the 
shortfall in State revenues, we see a declining share gomg toward 
advanced technology and economic development grants. That s 
why, again, this legislation at the Federal level would really be 
able to put together some of the hearii^ tiiat we ve had m Ilimois 
into place as for as technology. , „ , , „ ^ , , 

Mr. BoucHEH. Assuming that fhB Federal Government does play 
a larger role in helping to fund technology trainmg programs, what 
kind of magnitude of increase in student participation and m terms 
of actual money expenditures could you anticipate at vour commu- 
nity colleges? Let's suppose that we enact Mr. Prices legislation. 
How many more students arc we going to be able to serve with 
technology education at your coUeges, and how much more money 
in terms of a per(»ntage increase over what » devoted m total to it 
today, given all fiin^ng source would you anticipate? 

Dr. Gianini? 

Dr. GiANiNi. That's a good question, and let me try to answer it. 

I can't give you actual numbers. What I can tell vou is that, of 
the 60,000 sUutents we have, over 30,000 are those who are 8h«ady 
employed and who are coming back to school for retrammg m a 
new profession or upgrading in their current one. 

When we work with companies such as Martm Marietta, it has 
been a partnership with both of us giving, both of us receiving. I 

can't put a figure on it. ........ j _^ - 

I can tell you that the development of high-tech mdustry m our 
area, which is known affectionately as the Silicon Swamp, can 
grow. At the Research Parks at the University of Central Florida, 
whom we work with closely, new companies are moving m all the 

**T^think we could easily, easily double the number of students 
that we havs in those programs, but let me tell you it s a small 
number now. It is not a laige number. 

I think it is going to be a continuum and it s going to be a proc- 
ess, not a quick fix. I would hope that this legislation is not looked 
ui»n as a quick fix or a band-md. ^t. i. j 

We need to start with our Tech Prep all the way through, and 
make training in these areas a lifelong proc^. Please don t look at 
this as just a piece of a package. Look at it as a contmuum. We 
need legislation that will help us through the entire span. 

Mr. Boucma. Dr. Snyder? „ , .„ j n • 

Dr. Snyder. I think the number of students will gradually in- 
crease whether or not we have higher quality programs. So I think 
the key is not: can we get more people into the program? I think 
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aifflwer to that is yes, whsthrar orimt we txy a But what 
kmd citptmty program are we gamg to have and wUl it aOdresa 
u» techiuut^pm tiliat are now bcang used in oar InKuiesses and in- 
dustries? 
Mr. Bom^ER. Dr. Israel? 

Dr. ISBA^ A di£ferent angnmeh-l Uiink it would affect all our 
students. I reaUy believe ^t Hub legato can be a focal point 
m ena>ur^ng and numng some itaonstratiim examples to make 
technology intei^ disdplinanr so that no tme would leave our insti- 
tutums with an associate ^gree that didn't have a good undei^ 
standing <rf technolf^. 

I see our oountnr aiui our worid just get^ much, much more 
technolf^cal. In English clases mnr— we dcai*t call them English 
classes; we call them technical communications dasses—tii^have 
to uiMierBtand desktop publidiii^. Tbsy are domg their research 
ppera off the comimter. They are using grammatics— everything is 
becoming technoli^cal. 

I believe it should be interdisciplinary, and I think it would 
affect all of our students. 

Mr. Boucher. Dr. Gianini? 

Dr. Gumm. Mr. Chairman, if I may add one other thought— 80 
percent of the Nation's teachers come throu|^ community coU^ee. 
That M where thev start their careen. It is important to us that we 
have tmilty that have the importunity to use the monies contained 
m this legislation for &culty devrioimient. 

(^the other end of the continuum, we also have an aging facul- 
ty. We know fim figures about how many are going to retire in the 
next few yrars, and tliey can't be reff^aoed ^sOy at all. 

We need to make sure that the faulty we have in place is on the 
cuttmg edge of the technohigies. We can't be teadiing outdated 
technolc^— «nd I am concerned about that. 

Mr. BoucHEs. Thank you veiy m«»:h for timae response 

I don t want to leave out our indu^ representatives, so let me 
pose this final question that I have to each of our panelists today. 

Looking specifically at the legishitimi, tell me this. Are we tar- 
getmg the right i^es? Is it pnmerly focused? I have heard one 
very constructive idea from Dr. Snytfer already that we ought to 
examine closely the matching grant requirements because they 
could have the effect of penaliang the less financially fortunate 
parts of the country where the funds to make those matches may 
perhaps not be available. 

What other specific items ^ould we add to this bill or delete 
from this bill in order to make it most effective and have it best 
meet its intend«i targets? 

Mr. Ellison? 

Mr. Eluson. 1 believe that the management of the entire system, 
ms^ of the process— instead of having a curriculum thats suc- 
o^ful m 10 or 20 different sites, feculty trained in however many 
different sites, and facilities in certain areas, until we start looking 
at a meritocracy of tiie management— in other words, measuring 
how succesrful we are with the result instead of the success of the 
mdividual elements— then I don't think we are going to have a sue- 
ce^ul activity. 
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I think that you have mentioned a few of them. I have heard 
mentioned in the testimony today a number of ti^ demonstratkm 
grants wl^ie ouni(mlum was <kivel<qped. I know that BemiTOP vme 
one tibose. The continuaticm Amding was not adiieved and there- 
fore we have thtm r^urcw and thc^ monies in trainix^ 
that faculty. Unless th^r are able to use it, ttiey will lose those 
skilla Unless we are able to use Uiat curriculum, it is not going to 
put out the trained work force for U-S. advanced ti^hnolc^. 

Unless we build those facilities, we are not going to have a place 
to put the equimnent that industry wants to donate, so we n^ to 
look at the entire picture and start getting results instead of little 
elements. 

Mr. BoucHKB. Thank you. 

Mr. GrosecloTO? 

Mr. The statistic was given earlier that 85 percent 

of the work force in the y^ is workii^ today, so the issue to 
me si^ifically becomes r^ucating the work fon^. Let me give 
two examples that I think are clear signals of how the romponents 
in this l^islation can be effectiw. Those two romponents are pwt- 
nerships between two-year institutions and industiy and centers of 
excellence. 

One of the things that we have develoj^d in Central Florida in 
comunction with Valencia Community CoMege and Mid-Florida 
Ttech, which is a four-year technical institution, is a centers of ex- 
cellence concept on precision machining. Martin invested about 
$3.5 million several years ago in a computer numerical-controlled 
machining center in our own training center. The two educational 
institutions have basic machining equipment in their institutions^ 

So, we were able to capitalize on wise investment strategy for 
both partis without duplicating. Our employees go through their 
basic skills training. Their students go through our advanced train- 
ingin CNC machining and CNC machine pn^raming. 

That is an idea of how a center of excellence concept can work. 
And I believe that is one of the critical things that this legislation 
addresses — how that can be beneficial. 

The second is i»rtnership. Clearly, that is a partnership as well, 
but we, over the last two years, have trained a tenth of our work 
force through Valencia Community College on CATEO, which is an 
en^neering computer system that we are installii^. 

The spill-over benefits have been tremendous to both of us in 
terms of equipment, resource sharing, and us getting a significant- 
ly u^raded work fon» technolc^cafly. I am about to talk to one of 
Dr. Gianini's people about a program for a computer system c^led 
Product Definition System that we are iust entering into that will 
touch half of our Central Florida work force over the next two 
years. I am sure we'll enter into a similar imrtnership for that. 

So, if the l^islation contained nothing other than a focus on 
those two items, I believe it would be signifiimnt in the needs it 
will meet in the workplace, which to me is the only reason to do 
anything like this — if it meets a need. 

Mr. Boucher. Thank you, Mr. Groseclc^. 

I>r. Snyder? 

Dr. Snyder. One other thing is Uiat it does c»H for e National 
Advisory Committee, and I would want to ensure that l»th large 
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and small busin^ees were involved in that I would suggest that 
there be a parallel local adywory committee so that tiie centers se- 
lected would have that kind feedbai^ to keep themselves in line 
with local needs. 

Mr. BoucHEE. Thank yim; that is duly noted. 

Dr. Gianini? 

Dr. Gianini. Ihank vou very much for re^piiziiig the viability 
Ameri(»'s systmi oi community coll^^ were all started 
by communities because theiy were needed there, and I think that 
they are a key ingredient to solving a natiimal prdriem in tenm of 
a technologically vra^U-trained work forrc. So, thank you for your ef- 
forts. 

Mr. BoucHjm. Thank you. 

The €3iair will now recognize the gentleman from Illinois, Mr. 
Fawell. 

Mr. Fawell. Thank you, Mr. Chairman. I am sorry I haven't 
been able to be here for aU of the testimony. I thmk one rauld 
come to the conclusion that, while not having thought about it very 
much, that we would get more bang for the buck, so to speak, if we 
did turn our attention more to the community collies. 

I was very interested, I^. Israel, when you said that 15 percent 
of the students ahneady have a baccalaureate d^ree in the Illinois 
community college sysbem. I dxm't think many people realize that. 

Is that generally true in otter States? 

Dr. Snyoss. There are a number of reverm transfns, as we call 
them, who come from t}» four-3rear institutions to add to 
their knowledge some skills tlmt thw can apply to their work. 

Dr. Israel. Congressman Fawell, fast yesar in Illinois we had not 
only 4,700 reverse transferfr—we categorize that at the Illinois 
Community College Board differently than the people who already 
have a baccalaureate d^ree. So we see more antf more students 
coming back. 

Seventy percent of our students are taking 6.1 credits or less, so 
they are part-time stuiknts, working in the field already, have a 
degree or have partial college, coming back to finish their degree. 
We see in Illinois at lea^— and I'll defer to Dr. Gianini on Flori- 
da—in Illinois, we Bee that this is a growing trend. 

Dr. Glanini The same trend is evident really throughout the 
Southeast and, I thin?t, m<Mt of the Nation. Many people who re- 
vive training at the 4;olIegiate level have found now that, either 
their jobs have changed m dramatirally that they need more 
formal training or they are uj^rading and trying to do more with 
their lives, and they have found that community college is a place 
w^ re you can take courses and then get a job. 

A^r. F iWELL. And that's true in an area such as the wMtern Chi- 
cago land area, Dr. Israel? 

Dr. Israel. Yes; absolutely. What vm're doing right now. Con- 
gressman Fawell, as you well know, is that there is an under- 
served committee for the whole State because what we're trying to 
do is use the community colleges as a delivery distribution point 
for individuals who are trying to obtain a master's or a doctorate 



If you look at the community college in Illinois or in the Nation, 
we are great distribution points because we're all over the place 
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and we're under^pitalized. Someone should buy us out We're 
almrat like a Wal-Mart 
We are great, low-cost We are quality. We're meeting the needs 
tl»B communities, and we're grrat distrilration pointa The prob- 
lem is that we are uniter-ci^iitalized and we need some more cap^ 
ital to do this trainix^. 

Mr. Fkwell, Wl^n one realizes also that, there, you have th^ 
grmt^ oppOTtunit^ to serve minorities and thmie who are cA^viotis- 
ly seeking and tx:3^ng to improve themsel^ I think that is an 
ackted dimensicm wim traditional fiHiryrar college tuitions going 
up so very fieiBt 

I know, again, in DuPai^ County, the CoU^ of DuPa^^I 
rerall when I was in the Illinois Legislature and the Community 
Coll^ Act was pa^d. Now, I think the number of students at the 
College of DuPage is close to 30,(W0, perhaps 26,000 or 27,000. 
There, it certainly is serving a tremradous need* 

Let me ask you this. I didn't expect any one of you to say tliat 
you ware against this l^V Mticm and did not favor more raeral 
funds flowing to tiie ^immunity collies. And I know. Dr. Grose- 
clc^, that you did make some references to this. 

If you hm tkm single mx^ important ar^ where you would want 
to utilize these kinds of funds, where would it be? The top priority 
as far as you that for Fedeml funds? 

Dr. Snyder. I would place it where this legislation placra it, in 
technoli^ education. 

Mr, Fawsu^ I ^ess I was speaking specifically at your commu- 
nity college, for mstance, within high-t^. What would you do 
with the moneyspedfically? 

Dr. Snyder. The particular field? 

Mr. Faweix* Yes. 

Dr. Snyder, Ours would be in electronias and in draiting and 
de^gn and in manufacturing technologic — thme three areas. 

Mr. Fawell. I guess what I'm referring to is whether or not you 
would be trying to beef up your work with secondary schools, for 
instanre, or with the foui^y^r institutions— in those areas, also. 

Dr. Snyder. Well, we would be usii^ it for that I think it's a 
good efficiency to have thc^ relationships and to have tiiem solidly 
built. That doesn't take a lot of monev. It takes something. You 
know, you have to have i^mething to take to the table. 

But the relationship with private indi^ry and the advisory 
councils are important as well, so we n^ all of th(me contacts. 

Dr. GiANiNL 1 would reinforce what Dr. Snyder has said. The en- 
gineering technoli^es, especially CSM, would be an area that we 
would look at very early in the stagi^. 

In terms of articulation with the high schools and with the uni- 
versities, vou should be aware that in Florida— and it is the only 
State in the Nation where someone who graduat^^ from a commu- 
nity college is guarantee a spot in a Stete university. It is the only 
State in the Union. 

In terms of working with the j^condary school districte, however, 
it is an ongoing process and a very clc»e one. We do this for several 
reasons. 

Number one is that we believe that the taxpayer who is funding 
all three institutions should have as effective and efficient a system 
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as fx^Ie for its products, namely the students, to go thzough. and 
have maximum accountalnlity </ the iimds. Number two, it is so 
much better m t^ns of rrtaining students if we can bridge tiwse— 
1 thmk the word seamtess was used before— make education a 
?f!P™.I?»?"Cl**«n K - 12 throu^ the community college and, 
if th^ wish to. the unmsty. ^ ^ 

I tiiink it was also rtated here: there aren't g^ii^ to be many jobs 
SOT holders of hi^ school diplomas, and there will be none for 
drc^uts. So, I think we md to aiMress tl^ whde continuum of 
€diKati«i and look at thn partkular l^islation as one catalyst 
that will help us m that quest 

Dr. toA^ I made amie ranarks before you got here about the 
mterdisciirimaiy nature oi techni^ogy that should probably tran- 
scend the entire mstitatkm. WeOl take the College at DulW as an 
example. 

Hiat is an economic development corridor. It's a high- tech corri- 
dor. It is very, yeiy critical that we continue m tt« CoUege at 
l^age— which is a leader bjr tte way in the Nation and was so 
noted years ago m a book. It's oi» of tJie best community coUeges 
m the coontiy-4hat we keep abreast of this tedmoiogy and ttet, 
iMpefully, one day we can be as fintunate as Florida and have good 
articulation with the univeiBities. especiaUy in the areas of tech- 
nol<^ and the envinmiront 

Ijad the opportunity four years ago to create the first hazardous 
waste program m the countxy. One the biggest problems was ar- 
ticulating that technologkal pnigram with universities that didn't 
even tove M^;ram HiOTe was no place to articulate it with, 
yet, EPA and DOE mandated for cratain managerial positions that 
you already have a master's ^ree. 

What did we do? We re-tooled Ph-D^ and masters and put them 
through «ie community alleges to get a decree in hazardous waste 
technolijgy. Again, articulatkm and how we work with the universi- 
ty becomes an important p^ of this legislation. 11118 seamless cur- 
riculum, I think, is oitical for our country. 

Mr. Fatoj. One lart iwint I noted. Dr. Israel, that j-ou referred 
to a pnnaples of tedmidogy course should be a part of our educa- 
tional institutions basic curriculum. Is anybody doing that' 

Dr. Israel. Not in Illincris. Again, the legislation, as Mr. Grose- 
close telked about, IS a kev foc^ point. I think if we had these cen- 
ters of excellence, it would allow us to concentrate on developing 
the appropriate type of technology core that belongs in our under- 
graduate mstitutions, and I look forward for that involvement and 
help m doing that. 

Mr. Fawell. Tliank you very much, and thank you, Mr. Chair- 
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Mr. BoucHEB. The Chair thanks the gentleman and recognizes 
the gentleman from Florida, Mr. Bacchus. 

Bacchus. Thank you, Mr. Chairman. Thank yc for calling 
this heanng. L«t me apoltigize for my absence and for the fact that 
1 will be hurrying away in a minute. 

^'J^l^^l® pleasure and privilege of also serving on the Banking 
[Laughter.] 
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Mr. Boucher. We aiigued about that committee's activities this 
morning. 

Mr. Bacx:hus* We are downstairs in still another markup of still 
another banking reform bill. You will be hamiy to hear that we 
have completed that process and have proroedra to the markup of 
still another Resolution Trust Corporation lading bill. All in all, 
I'd rather be here. 

[Laughter.] 

Mr. Bacchus. I did want especially to stop by to welcome my 
friend from my dirtrict. Dr. Paul Gianini, and ask a few qu^ons 
about Mr. Price's l^islation, of whidi I am a co-sponwr. 

I strongly believe it's nece^aiy. Yet, Dr. Williams has testified 
once again that the National Science Foundation oppc^es that par- 
ticular bill. He says that even as revised, "It is not necessary given 
our existing authority and b^u% of its narrow focus." 

What we ve heard Dr. Williams spying in part is that they can 
already do th^ thii^ so why should we haw a law that tells 
them to do them? What we heard in previous testimony was, in my 
view, an apprehension that, in telling them to do these things, we 
wouldn't give them the money to do the ether thii^ that they 
need to do. I think that's their real concern. 

I would like to ask you. Dr. Gianini, if you have any firsthand 
experience in trying to get a grant or cooperation from the Nation- 
al Science Foundation on m>mething that is contemplated in the 
Price bill for which they say that Ymve existing authority but in 
which you did not receive that cooperation. 

Dr. uiANiNi. Mr. Chairman, 1 can think of two examples, and I 
would certainly agree with you that the National Science Founda- 
tion does have the authority to a^ist community colleges now, but 
they don't. I mean you can look at the statistics on what is spent 
for 40 percent of the students in America's higher educational in- 
stitutions, and It isn't p »rly 40 percent. 

I ran think of two examples that we tried to work with NSF and 
follow^ their guidelines and yet, were refused. We wanted to work 
with the University of Central Florida to work on introductory sci- 
ence courses to strengthen them and put technolc^cal co^nponents 
in them so as to indeed make our students aware of what was hap- 
pening in the workaday world, to try to simulate what was going 
on outside of the ivory towers and have studente become more 
aware of what was going on. 

Mr. Bacchus* And this is something that is specifically encour- 
aged in Congressman Pri(^'s bill. 

Dr. Gianini. Bight; that is correct. And we wanted to improve 
our students' performance* especially when they transfeired to the 
University of Central Florida. This is important. This is part of our 
quality control. 

But we were told that our prop(^al was too educational. That 
was a reader's comment. Yet, that was specifically noted as one of 
the guidelines in the NSF proposals, so we followed the guidelines 
and lost. 

Another one I can think of— and 1 think this is something that 
could be fixed, I question how many readers there are with any 
type of community college background at NSF, 
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We submitted a phy^cs proposal for a piece of equipment to 
study sunspot activity. Ctae of the rradbrs' c»mme.its was that the 
eKperiments proposed were not a|q>ropriate for community coli^ 
students or faculty~-4H- faculty. Anuudng to me. 

I don't know where aae ifoes sbidy sunspot activity in the couree 
of their formal career. I would think tiiro^gfaout it It is certainly a 
magnificent mdentiiic area. 

Mr. Baccsius. If I mi^^t inteiject. Valencia Community College 
serves an area of Central Florida which includes many people who 
work at the Kennedy ^»tce Center who have been intimately in- 
volved in the space program over decades. That includes a number 
of the faculty members at Valencia. 

Dr. GiANiNi. That is correct. 

We tried to work <m a small grant in terms of photography to 
work with NASA. We were again refused. Really, we couldn't 
figure out why. 

We try to read the readers' comments. We try to strengthen our 
proposals, but basic»]ly, when we Imng on the door, nobody's home. 

Mr. Bacchus. Th^ seem to me to be two good examples of why 
we need to pass Mr. Price's bill. 

Again, let me apolc^ize for my brevity in my appearance here. I 
congratulate Dr. Gianini and the <rther witnesees on their testimo- 
ny. 

As the Chairman and other members will attest, from my arrival 
here the first of this year, I have constantly, constantly encouraged 
the National Science Foundation to look to community colleges and 
provide them with more o^Mrtunities and more funds. I will con- 
tinue to do so. 

Thank you, Mr. Chairman. 

Mr. Boucher. Thank you. 

The Clmir thanks the gentleman and expre^es once again the 
subcommittee's thanks to this i»nel of witnesses and in fact to all 
of our witne^es who testified this morning. Your information is 
very helpful to us. 

We will leave the rea>rd of this hearing open for an additional 
two weeks, during which period, I would invite any of the panel 
members or others who have testified here this morning to submit 
any additional recommendations that they may have for how this 
l^rislation might he better fine-tuned to meet its purjKJses. Any rec- 
ommendations that you have directed toward that goal would be 
most welcome indeed. 

There being no furtiier business to come before the subcommit- 
tee, it now stands adjourned. 

(Whereupon, at 11:45 a.m., the subcommittee adjourned, to recon- 
vene at the call of the Chair.] 
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SUBCOMMITTEE MARKUP OF H.R 2936, THE SCI- 
ENTIFIC AND TECHNICAL EDUCATION ACT OF 
1992 



WEDN^OAY. MARCH 18, 19»2 

U.S. House of Rs»RESENTA'nvEs, 
CoMMirrEE ON Science, Space, and T&chnology, 

SUBCX>MMITrKB ON SCIENCE, 

Washington, D.C 

The subcommittee met, pursuant to notice, at 9:40 a.m. in room 
2818, Rayburn House Office Building, Hon. Rick Boucher [chaii^ 
man of the sub(»mnuttee] presiding. 

Mr. BouCHES. The l^ibcommittee on Science wHll «>me to order. 

This morning the oibcmnmittee is marking u> H.R. 2936, the 
Technical Training and Education of 1992, testation introduced 
by our North Carolina colleague, Mr. Price. 

The bill is designed to addr^ one of our most important prior- 
iti.fm in science educaticm, the n^ to strengthen and improve edu- 
cation in mivanced technoli^ fields at our Nation's community 
colleges. 

I am i^ing to include tbss rest of these prepared remarks in the 
record this morning, a>ntaining a detailed explanation of the meas- 
ures that are within the amendment in the nature of a substitute 
that very shortly will be cmisidered by the subcommittee. 

[The prepare statement of Mr. Boucher, plus a a)py of H.R 
2936 follow:! 
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OPENING STATEMENT 
BY THE 

HONORABLE RICK BOUCHER, (D-VA) 

ON 

H.R. 2936. THE TECHNICAL TRAINING 
AND EDUCATION ACT OF 1992 
MARK-UP 

MARCH 18, 1992 

This morning, the Subcommittee on Science is 

marking up H.R. 2936. the "Technical Training and 

Education Act of 1992." This legislation is sponsored by 

my colleague, the gentleman from North Carolina, Mr. 

Price. The bill is designed to address one of our most 

important priorities in science education: the need to 

strengthen and improve education in advanced technology 

fields at our nation's community colleges. Two year 

colleges are the fastest growing segment of higher 

educatbn. There are over 1300 community colleges in 

America, more than twice as many as existed just thirty 

years ago. The most recently available data indicate that 

41% of all full-time college freshmen and sophomores 

attend two-year colleges. Because of the rapidly 

increasing importance of two-year colleges in American 

educatbn, it Is essential that science and technology 

1 
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programs at these colleges receive greater assistance from 
the Nationai Sci^ice FcHjndation. 

The amendnient in the nature of a substitute before 
us today addresses the major areas of need in science 
education at two-year colleges through competitive grant 
programs emphasizing the NSF*s traditional role in 
developing model curricula, disseminating instructional 
materials, enhancing faculty dev< ' ment, and stimuh.dng 
partnerships between educational institutions and industry. 

On November 19, 1991, the Subcommittee on Science 

held a hearing on H.R. 2936, introduced by Congressman 

Price and H.R. 3^, a bill with similar objectives 

introduced by Congressman Hoagiand. Since that time, 

Members and staff of the Subcommittee have worked to 

develop a consensus which is reflected in the amendment. 

Befwe recogiizing the gentleman from California, i would 

like to express my gratitude to the gentleman from North 

Carolina, Mr. Price, and his staff for their numerous 

contributions to the amendment we are considering today, 
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and to the gentieman from Nebraska, Mr. Hoagiand, and 
his staff for their valuable contributions. 

That concludes the chair's opening statement, and the 
chair is now pleased to recognl» the ranking Republican 
Member of this Subcommittee, the gentleman from 
California, Mr. Packard. 
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H.R.2936 

To establish pn^rams at the Nalkmal Science Foondatkm Rbt the aih^nce* 
ment of teehnica) edueatkm ami training ib advaneed-techm^ogy oceupa- 
tions, ai«l for other jNiqx^es. 



IN THK HOIJSK OF REPRESENTATIVES 
JvhY 17, 1991 

Mr. PwcK (fw liimwlf, Mr. Bmm'N, Mr Boucher, Mr. Valextlve, Mr, 
BOEHLERT, Mr Lctis of F^rida, Mr. Rogers, Mr. BBcmDER, Mr. 
EsP\% Mr. FRfOT, Mr. JoXEs of North Cait^ina, Ms, Kaptur, Mr IjAS 
CASTER, Mr. 1*erkix8, Mr, Roe, Mr Sa^vyer, Ms, Slauohter of Not 
York, and Mr. Tou-xs) introduced tiie following bill; which H'as leferreti 
jointly to tJie Comn)ittrt*s on St'irnpr, Space, and Technolc^^ and Educa- 
t'nn and I^abor 



A BILL 

To est^ihlish pn)p"ains at the National Sci€»nce Foundation 
for the advancement of t<?chnieal iMlueation and training 
in a(lvanec»d-ti»ehnc)lofj>^ oeenpations, and for other pnr- 

1 Be it nuivini hf/ tlw Srmte and Ilomr vf Repirsimta- 

2 tiira of the Ihuttd States of A fw rim in (hngm^ assrmhhd, 

3 SECTION 1. SHORT Tin JE. 

4 This Aet may W eitei! as the '^Teehnieal Edueittion 

5 and Trainln^^ Arf uf HMM". 
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2 
3 
4 
5 
6 
7 
8 
9 
10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



3C, 2. FINDINGS. 

The Congress fiiuls that — 

(!) tlie U!jiU*(l States is at a disadvantiu?t? in 
the wmnx'titive ^\olm\ economy because our 
workfom' is ill'traiiiiHi for the tcehnologie^ily atl- 
vaneitl niiHlern wjrkplaee; 

(2) our {Mtsition in the woHd economy faces ever 
jjjreater ehalleiif^i's fmin hif^ily trained foreign coni- 
{H'tition ami wili Iw further undermined as the ratio 
of ju'tive American worktirs to retirees continues to 



the United States increasing dependence on 
fon'igii pnxlncei-s for advanctHi-t*«hnology pnxJuets 
threat»'ns not only our fwjnoniic indej>i?n<Jence, but 
oni- national sectrritv as well; 

(4) the ini})n>ven»«'nt of our workforee's priMlue- 
tivnty un<l our international economic jM>sition dc- 
{HMul ujMMi the substantial upgrading and cooniina- 
tion uf our ediiratioiial »'ffnrti> in stnence, matheniat- 
ies, and t(Thunb<;>-, es)M'eially at the JiSSfwiate-jlegifi' 
level; 

{;'>) enbrls tu adtlrcss the shortagi^s of technical- 
ly tra.ued \vorkei-s in a wide varitlv of fiel<ls (!«•- 
uiaiids a national strateg\- to intensify collaboration 
aiuonjr the Natitm's assoeiate-tlegree granting (-(d- 
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3 

1 Ic^, prh'ate industry, and labor to trmn skilled, ad- 

2 vanced technicians; and 

3 (6) the National Science Foundation's tradi- 

4 tional role in de\'eIoping: model curricula, disseminat- 

5 ing instructioniU materials, enhancii^ faculty devel- 

6 opment, and stimulating partnership^ between edt'- 

7 cational institutions and industry, makes an en- 

8 lai^l i-olt' for the National Science Foundation in 

9 technieal (Hlncation and training particularly appro- 

10 priate, 

11 SEC. 3. TECHNICAL EDUCATION AND TRAINING. 

12 (a) Nationaj. Advanced Technical Education 

13 AND Trajnixcj PKiHiHAM.— (1) The DireK!tor of the Na- 

14 tjoiial ScticniH* Finuulatiun (hereafter in this Act referred 

15 to as the **l)im'tor'') shall carry out an advanced technical 

16 education and trainhig program under which accredited 

17 iLSSociatc-degire-giiintiug collegins, using matching non- 

18 Federal funds, will pitn-idc educational training in teehni- 

19 vii\ ct)nipeteni*i«*s in strategic fields. Such program shall 

20 include emphasis uii i-ullahuntiive programs wth I0C4U cni- 

21 ployci-s and technical occupational training and shall place 

22 emphasis on attnteting nuMi and women to the propnun 

23 who are nonlradi tional students who desire to upgrade or 

24 acquire new and advanced oeenpational skills, and }>ersons 

25 who have m'ently eomphled high sch(M>l or who left liigh 
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1 si-htK)! prior U> Knuhintioti. Tlin program shall establish, 

2 HtnMip:lJu»?K uihI i^imiMl the techniral education and traiii- 

3 inj; capabilities of assoc-mte^legnH^granting collegi»s 

4 through — 

5 (A) the cl*ni»lopriient of associate degree and 

6 training pn)giwiis in advanced-t^chnoic^ oceupa- 

7 tions by aet*iiHliti?d aJ^^Ox iate-dc^fpw-granting eol- 

8 lep's, and bv i^nsortia of such colleges, with par* 

9 tindar einpliasis on nuxlel instnietional programs U) 

10 i>iTpaiv and upgiiule teehiiieiaTis and to retrain 

1 1 othcT workers in state of-the-^art competencies in ad- 

12 vanml-t4»ebnoh>gj' mu-npations; 

13 (H) the dewlopinent in such eolk»ges of faenUy 

14 mui histniete;s, Ijoth Ml- and part-time, in ad 

15 \unml-teirhnolog\' fieUls sneh as la^r teehnolog>', 

16 eleetn)nieis i'r)lH)tie tet'hnology, nuch*ar teehnologj% 

17 I'oniputiM- ttH'hnolof*}', and fibiT optics, advaneed 

18 nuunifa^'turiuf; twlnu)lo}0% advanced health teehnol- 

19 ()^<*s, and in ach'anced-tiH'fniologj^ applications lhat 

20 intej^nate and synthesize eniei^ng and existing twlh 

21 noloj^ies; 

22 \hv rstabhshnient of innovative partners! lip 

23 arranpMnents among assoeiate-degree-granting eoK 

24 }egi»s, the private senator, and the goveniment to en- 

25 liance the <*xchange of tiH-hniea! and scientific jx^r- 

I :I7 
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sonnel, including programs pro^dding faculty opiM^r- 
tunities to ha\x» short-term assignments with indus- 
try; 

(D) the development of cooperative advanced 
technical education and training programs with busi* 
ne^, industiy, labor, and government; 

(E) the purchase or lease of state-of-the-art in- 
strumentation cn^ntial to training and education 
programs designed to prepare and uf^rade techni- 
cians in advanced-technology fields; 

(F) tJie stinuilation of private sector participa- 
tion in advaniHHl technical education and training 
programs in nssociate-degree-granting colleges 
thnmgh the sharing of program costs, equipment 
loans, aiul donations, and the cooperative use of lab- 
oratories, plants, and other facilities as training 
sites, and provision for rele\'ant state-of-the-art work 
exj)erienec' opjwrtunities for students enrolled in 
such pn)gi-anis; and 

(ii) the di»velopment and dissemination of in- 
stnictional materials in support of advanced teehni- 
cal wlucation and training programs in assoeiate-dt*- 
gn»e-gi-unting collngi's. 

(2) In earning out the national advanetnl teehnieal 
education and training jimgiiun, the Director sliall — 
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1 (A) awanl ffnints on a cH>mpetitive basis to ac- 

2 cmlitiHl ass4X*iatiMh»gnH*-graiitiug colU^^s which 

3 fliMnoiistralt* the abiiity to provide f»om|KftencjM)ase<! 

4 ttH'hnieal ^^uilin^ aiu! 

5 (B) w>rk with the Nation's network of assoei- 

6 ate-defjfnH^-piintinK (tollefjes to estitbHsh and main- 

7 tain, at the National Scienw Foundation or by eon- 

8 traet, a n»a<Hly aim^sKibh' invx?ntory of advanecnl 

9 teehnieal echieation and training progframs whieh niv 

10 seiTjni^ pubhe and privat<» employers and addn?ssing 

1 1 tlie ehan^ng xwrkfonn^ demands of technology. 

12 (3) Eaeh eolleKe awattlini a grmit xuid^r this sulise*'- 

13 tion shall piimde an aiKs^K^iaU* dt^ree training pn)grafn in 

14 designated advani'ed-tfH^hnolo^O' o<^eu}mtional fields in ae- 

15 eonlanee with the ])imisionR of this seetion. 

16 (4) No ji:rant awanled under this subs(H!tion shall ex- 

17 H»eci $50(),0(U))HM-year 

18 (5) To ensun* that the national advanced technical 

19 education and training jn-ofjram is eonsist4?nt with the 

20 ncrds of indnslrii'N, I he Dim'tor shall appoint a 15-meni- 

21 Iht National Advisoiy {^oinicil on Advanetnl Technicid 

22 Kdue;ition and Traininj^ {hereaft4*r in this section n^fem*fl 

23 lo as the 'ouneir'), whieh shall have the n»sponsihility 

24 of advisin}^ tlH» Dii-ector on the Kt>als and implenjentalion 

25 of the program, n'viewin^^ the effectivi»ness of the pro- 
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1 gram, and reporting annually to the Director and the Con- 

2 gress. The Council shall include repr^entatives of indus- 

3 try, labor, assm*ii;te-degret*-granting colleges, the militaiy, 

4 and e^^onomic development organizations. The chairman of 

5 the Couneil shall In? a pn>sident or gON^eming Ixmrd chair- 

6 man of an assi>ciaU^-degree-granting college. 

7 (B) The Conneil sliall prepare and submit to the Na- 

8 tional Selenei* Foundatioiu and dirtnlly to the Congress 

9 without n*n<w by t!v^ National Si'iene^* B'oundation or the 

10 Offiee of Mana{.r»H»nt and Budgi^t, an annual reiK)rt on 

11 the national advanml Un-hnieal e(hieat}on and training 

12 pn)i^i an\ nnder I his sniiseetion, toother with — 

13 (A) a ivvit>\v and evahnition of the effcM'tivcness 

14 of the projirnini; 

15 (B) a eatalog of the asstK-iate-degree-granting 

16 vK>\k^' propvinis identified by the uiventoiy^ requiml 

17 under i>ara«ni})h {2)(H); 

18 (Da ri^eonnuendation on the feasibility of ex- 

19 jwnuling ihv prop-ani; and 

20 iV) sueli <>ther nH'«)inniendations, inehidiiiji; m- 

21 oinniendations for le^slation, as the (Touneil and the 

22 Direcior eonsider )Hn*essan\ 

23 (7) In eanyin^r out this sul>si*etiun, the Direetor shall 

24 eoDsult, nM)jHMat<s and eoordinate with the pwjframs and 

25 pulii-ies of thr I)i*partnii*nt of ('oinujen-e and other rele- 
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1 vant Federal agendes indudtng the D^}srtiiients oi 

2 Labor, Education, and Defense. 

3 (8) The national advanced technical education and 

4 training program sliall give emphasis to training programs 

5 described in paragraph (3) which — 

6 (A) include flexibility in SMOiednling in order to 

7 ac(M)mnHxlatc \vori(ing people and parents; and 

8 (B) take steps to meet the adaptiw and train- 

9 ing needs of handicapped young people and adults. 

10 (b) Nationai. Centers op Technical Education 

11 AND Training.— (1) The Din-ctor shall designate 10 cen- 

12 tfrs of excclk'uw among associate-degree-granting col- 

13 legtfs. Five such centei-s shall In" associate-degree-granting 

14 witli (occ'cptionHl pn)|riiinis «)f luivanced techninal educ4itit>n 

15 and training, which \dll serve as national and regional 

16 dmriiigliouj«'.s for tin- InMU'lit of other colleges that an' 

17 strivinj? to upfjiailc thrir tiH-luiical education prognim.s. 

18 Five such wnt*'i-s shall 1m> other associate-degrce-grantjiig 

19 t'olh'{,n'.s that I'.xfel in nn(lc!-gn«hmtc education in niathe- 

20 niaties and .seii-iice, wliieh ahull serve as national ami re- 

21 {rional eleaniigjiou.s(«s i'vr the iK-nefit of lx)th collegi's and 

22 seconilatT seli.Mjjs thai are stri\ing to upgmdc niaihenmt- 

23 ies and scieiiee eoin-ses. Centers designatwl under thi.s 

24 paragraph shall In- {reogi-aphieally distributed and vhom'u 

25 by a rt>njpetitive applie;itit»n process fi-oni among college.s 
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1 that will pro\i(]e operating rcsourm;^ in cash or in kind, 

2 equal in value to Hie amount of the Federal grants made 

3 umJer this [Miragra|>iK 

4 (2) The Dim^tor Hhall make no fewer than 20 granti; 

5 annually, to asKiK'iiiti'-degnH»-{^nting colleges for the pur- 

6 post* of developuiff aiul strengthening partnerships in 

7 nuillieinaties and science cHlueatton with secondary schools 

8 in the (community soiTctl by the college. These grants shall 

9 Ih* nuule by a eonijK'titiw appiimtion prtK?ess from aimmg 

10 eollegi's that will pitnide ojH^rating resources, in Ciish or 

1 1 in kind, 4H|ual in v*due to tin* amount of tiie Federal gnmts 

12 matle under this panigraph. No grant made to a eolli^gi* 

13 under this (mnigiiiph shall exmnl $500,000. 

14 (r) Definitions. — As usmi in this section — 

15 0) tin* U*vu\ ''fUhiuieed-ttM'hnology'' inchules or 

16 n^fei-s to advanwl teehuieal activities such as the 

17 nHKlernis^at ion, lainiaturis'^ition, integration, and 

18 coniputori/ation of ehH^tnnrie, liydraulic, pneuniatie, 

19 lasi^r, uurlear. fhcmicid, U^lwonimunieation, and 

20 (itlh*r tiH-huoiuf>ii"al ajipli<-ations ti- enhan<*t^ pHnlur- 

21 tivity iiinpnniMiUMits in manufac-turing, eonnuunira' 

22 lion, t!ans}H>rtation, conunemal, and similar m)- 
2Z nomie and national scenrity act!\ities; and 

24 (2) tbi» term **iiss(K*iate-<legree*granting eolh*{?i>'* 

25 nu*ans a r<*«^ionally-aiTmlilinl {)ostsi»eondar}' eduea- 
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titMuil institution that ims authority to award an as- 
soeiat*' dcKiw or cfun^mrable tcchniml certificate 
and haH th»' niinsion of ofTering i^omprehensiw ihIu- 
Wition and trainiuK .si'i-viri«8 to mwi, the nmis of a 
HmscriU'il fonimnnit.v, indudiuf? a t\vo-year junior 
<H)Hep*, twnmunity colleg*;, t*t?huieal institute, or 
otfuT |H).st,s<«<-«MiiInnr institution offering fomprehon- 
sive assoeiat*Mlc'j,rnn» progninis in twlmiejil fiehls. 
(d) As^^^H•IAT^^l)KUHKE-(^RA^•TIN(^ CoLLF-ai-yiTNi. 

VKK.SITY PaHTXKKHHH'. — 

(1) f)rTKKAl'H tJKANTS— (A) The Din'i'tor 
sliall make nutivueh }jnmt-s lo asRO(?iate-dejjn'i'- 
f,Tantinfj «t>Hem«s fo ««nabh* sueh eolleges to negotiafe 
On» estaiihshnient of paiinerships watli 4-year a«'a- 
dfuiii- institutions. 

iH) No {jrant aManfc<l under this paraj^i-aph 
njiiy fxec<Hl $-2r>,(H»). 

(2) Pahtnkhship «nuNTs.— (A) The Direef.n- 
shall nuike pauts to rlif,Hhh- partnerships to assist 
ifswMiati'-fh'fri-.'e-fitantiiiK ri»!U'ji<-s and 4-\rar ara- 
tivuxu- institjjtions in helpiufj students to transition 
fmin ass{«'iat»'-ili'{ntH-fn»ntin|^ eollc^j's to -i-yeai- 
at'adj'juie institutions to enahlt» sueh students to 
aehie-ve haehelor defn-ees in mathenwties, seicnee, j-n- 
jrineerin}!, or t«'fhnolo{j\-. 
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ih) Grants nuule under this }>ara|2:raph shall bo 
avvarcliHl on a c'oni|K*titivt% merit basis. 

(V) (Jrants nuido niider this para^ph shall bt^ 
for a |H»ri<Hl of 1 yoar, and an* rencnvable for a pt*ri- 
imI not to rxtHHil 5 yeai^s, 

(D) Each eligibli? partnership receixing a t?nint 
luahM- tliis panifixaph .sliall — 

(i) examine the assmnatCHlegrM-grantini; 
rolli'f»:t»'s i'uiriculuni to ensurt* that ae^iili'nni' 
i-nnlit earniHl lit the assoi'iate-degrt*e-grantinK 
rollef^i' will Im» transfrrahU* to the 4-year aea- 
dt»n)ie institnlion or institutions; 

(ii) bi'ief teaehers fn>m the asKtH'iatt»-cJe- 
f(nn'-{i:iantinj; eolleKt* on the spt^eific mjuin^ 
uuMtts of roum\s at the 4-year aeadomie institn- 
tion or institutions when nec^»ssjiry to faeilitati* 
eurrin:luni roinpatibility lK»tween the institu- 
tions; 

(iii) fat'ilitatt* the adniittanee and exjH'dite 
acadi^niii' * r^ dit transfers of students niatrit u- 
latinjr from the assoeiate-deprn^e-Krantinf? eol- 

tu the 4-y<*;u' aratlt^mie institution or insti- 
tutions; 

(iv) pro\ide special eounst*lin{; for students 
to t^rourap* an*! facilitaU* student transfiTs 
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! from the associate-degree-granting coll^ to 

2 tire 4-3^ul^ aeadcniie institution or institutions, 

3 including counseling targeted at women and mi 

4 nority students; 

5 (v) c^omluct workshops at the assoeiate-de- 

6 gnn'-granting tx)llepe to acquaint students with 

7 the oj>|x)rtiHntics, nH]uirements, and availablt* 

8 finaticiiU aid of the 4-year academic institution 

9 or institutions; 

^0 ivi) pnnide s|x»c*ial tx>urs and orientation 

J J visits U> the facilities of Uie 4-year academic in- 

^2 stitution or institutions for students from the 

^3 HSsiK!tati»-dcgn»c-gnuiting coUeg*;, including the 

J4 opiM>rtunity to okscrve laboratoiy demonstni- 

^5 tions and cxjH'rimcut^i, and experience Imnds-on 

^6 iiit4»ractiou with miuipment and instnimenta- 

17 tion; 

18 (vii) pnnidc s|H*cial sununer prt)gnmis for 

19 students fj-oni the aKSiH*iate-degree-granting col- 

20 Icf^f* to cncouiagi* such studente' subsctjucnt 

21 nuitriculation at the 4-year acjulemic institution 

22 vr institutions; and 

23 (viii) pn)vifU» sin^ciad ongoing couns(*!ing for 

24 any giaduatcs of the associatf^-degnnvgranting 
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1 collugi* who have matriculated at the 4-year 

2 aeadeniie institution or institutions, 

3 (3) GECKJiurinc DISTRIBUTION, — In awarding 

4 {^nts under this subsection, the Director shall en- 

5 sure an tHjuit^ible gtH)graphic distribution of such 

6 grants, 

7 (4) Aj»PLiCATlc)X.~Each associate-degree- 

8 granting t ollegt* or eligible partnership desiring a 

9 grant under this subsi^-tion shall submit an appliea- 

10 tion to the Diivetor at such time, in such manner, 

1 1 and aewMnpaniwl by such information, as the Diree- 

12 tor may i^easonahly n'quc»st. 

J3 i^) 1)EF!NITH)X.S.— Ak used in this 

14 subseetioii — 

^5 (A) the term "4-year academic insfitu- 
J6 tions" meiuii, n>llegt*s, universities, and insti- 
ll tult's of t4»4'lnH)log>- that award bachelor degn^^s 
J8 in luathematics, seii>nei% or enginet*ring, or a 4- 

19 yeiir 1ih')imo1oj>j' di»gm*; and 

20 (H) thr tnui *Vligibje ]>artnershi{)'' nii'iniN 

21 an iissoriiitc-degive-granting collegi* in par!niM-« 

22 shi)) with at least o!ie Init not num* thaui fonr 

23 4-y<'ar acadi^nnc institutions. 
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Bouoffia. Let me simply add that we have worked verv dili- 
gently and in the best irf omqierative manners witii the minority of 
tois raljconmuttee, and par&»lariy the gentleman from California. 
Mr. Packard, as we have sbuctured the provisionB of this l^isla- 
tion. I want to thank and omunend Mr. Packaid and his colleagues 
on the Repubhcan skle of thte cmnmittee for their very extent 
work. 

I also want to commend Mr. Hoagland, who is in the audience 
today and is a sponsor of a i»ll tlmt is very similar to that intro- 
duced by our colleague. Mr. Price. We have incorporated in this 
mrasure aspects of Mr. Hoagland's legislation, as well. 

So as ^e bill moves forward, the two n^jor contributore to this 
gfort, I thmk we can say with confidence, are Mr. Price and Mr. 
nc^iand. 

Hiat a)ncludes the opening remarks of the Chair, and I wiU be 
pissed to recognize at Urn time ranking Republican member 
otUie subcommittee, the gentleman'virom California, Mr. Packanl. 

Mr. Packard. Tbask you veiy mudi, Mr. Chairman. I appreciate 
those kind words. We do coc^rate, and have, on this piece of legis- 
lation, and I think it has woi^ed out to the benefit of the quality of 
this l^;islation. 

IWyear coU^ play a very intrirate role in the education of 
this Nation s undetigraduatesw Tliese colleges serve as a critical link 
m Uie pipehne which educates future adentists and engineers. 
Wtule we reahze Urn esceltesit contribution that two-year colleges 
make to this Nation, we must also realize that there are opportuni- 
ties for improvements, partimilarly in the area of curriculum devel- 
opment and faculty enhancement 

It is fi«ainst this backdrop tiiat we mark up H.R, 2936, a bill in- 
troduced by Mr. Pnce. This biU seeks to improve the quality and 
effectiveness of scientific and technical education at two-year and 
commumty colleges. ' 

I would lite to thank Mr. Price; Mr. Boucher, as our Chairman: 
2? • Z^^®"*' rahi^ Republican of this committee, for 
their efforts to woi4 toward tiiis biU that will promote the goals I 
have mentioned and also fit weU within the mission of the Nation- 
al Science Foundation. 

Barod on the agreement that we have worked out between us all, 
we will be mcludmg language in the subconunittee report clearly 
stating timt th«e programs will not cut into the budget of existing 
undergraduate programs. It is also important to me that this bUl is 

Mr^f®-^'** ' money is being authorized. 

Mr. Chairman, again I thank you for your assistance and leader- 
ship m helpii^ to mark this bUl up, and I am very happy to co- 
sponsor H.R. 2936. 

[The prepared statement of Mr. Packard follows:] 
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STATEMENT OF 
THE HONORABLE RON PACKARD 
SCIENCE SUBCOMMITTEE 
MARKUP OF H.R. 2936 
9:30 A.M.. 2318 RHOB 
MARCH 18. 1992 



Two-year txdieges play an intricate role in the education of this 
nation's undergraduates. These alleges serve as o-iticai links in the 
"pif^ine" which educates future scientists and engineers. While 
realizing the exceitent oHitribution that two-year alleges m^e to this 
nat»n, we must also realize that there are cftpmtunities for 
improvement, particulariy in the ^eas of curricula development and 
faculty enhancement. 

It is against this backdrop that we markup HR ^36, a bill 

introduced by Mr. Price. This bill sedts to improve the quality and 

effectiveness of ^entiftc and technical education at two-year and 
community colleges. 
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i wmuki late to thank Mr. Price, Chairman Bouche^, and Mr. 
Waflrar ~ the Rai^in^ R^Mblican of this Committee — f«r their 
efforts to work towards a bill that wiil promote the goals I have 
mentioned and wili also fit well within the mission of the National 
Scffince Foundatwn. 

Based on the ^rrament that was wi^«i out between all of us, 
WW will be including language in the Subcommittee wfmt clearly 
stating vhat these pr^rams will not cut into the budget of existing 
und^raduate programs. It is also important to me that this bill is 
fiscally responsible simx no new money is being authorized. 

Mr. Chairman, given the changes that w^e made in the wiginai 
bill which are represented in the markup vehicle before us today, I am 
happy to cosponsor HR 2936. 
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Mr. BoucHSR. Thank ymi wry mudi, Mr. Pcui^kard. 

TbB gentleman from Ii^iana, Bfr. Roemer? 

Mr. B(^MEB. Mr. C3mirman« I will be very, very bridf. 

I, too, would like to ^in in both of your eloquent wonis abcmt our 
coU^igue, Mr* Hra^Und from Nebraskat who has woxked very» 
very mUgentiy on this pi^ of li^latton, and as a member of the 
Educ^ti<m and Labor Committeet I look forward to working wiUi 
him as this is refemd to our committee. It is filling in an impor- 
tant arra wl^re there i^eds to be additional woi^ in community 
coUi^^ra in technif^ training. 

As a member (rf" the Eduration and Labor Committee I alro at* 
tend«l a h^uing down in North C^lina for Mr. I^ce, who has 
also worked very hard on this legislation in crafUng the details, 
and I look forward to continuing to work with both of my col- 
l^igues, who have j^t t<^ether an excellent piec^ of Iqpslaticm. 

iWik you, Mr. Chairman. 

Mr. Boucher. The gentleman from New York, Mr. Boehlert? 

Mr. BwHURT. Mr. Chairman, this is a good bill for a whole lot 
of very valid rea»>n8 that I proudly identify with. X urge us to move 
expeditiously. 

Mr. BoucHioi. The Chair thanks the gentleman. 

Mr. Packakd, Mr. Chairman, with your permiMion — 

Mr. Boucher. Yes, the gentleman from California? 

Mr. Packard*—! would like to submit Congr^man Walker's 
statement He had intended to be here. 

\The prepared statement of Mr. Walker follows:] 
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OQHGSraaffiH SOBBST S. UALKBR (R-PA) 
ffraaSffiST OH H»R* 2936 
SCDBRS SQK3C8MXTISB NBHK-UP 
MsxcSx 1B« 1992 

Hr« Ghalzman: 

I 'a pli^sed we were able to reach agre^i^t cm this 
bill* In its current form« H*!l. 2936 recognizes both the 
iiQ»ortance of two-year and coammity colleges in preparing 
our youth for tc»Say's technological jcd>8 and the pr^>er 
role of the National Science Foundation in promoting 
science and nathesatics ^ucation. In short, the bill 
acknowledges that comminity colleges educate a broad range 
of the nation's sti^ents in a wide variety of fields 
without turning NSF into an arm of the Department of 

In addition, the bill report will alleviate another 
one of toy concerns by making it clear that the conmninity 
college aid will not come at the esq^ense of the existing 
tmdergraduate programs* The bill also ensures that the 
federal money will not be used as an excuse to cut 
non-federal su^^ort to the colleges. Finally, B*R. 2936 
is responsible in its use of existing authorizations to 
fund this worthwhile initiative. 

I want to thauk ^Sr. Price, Chairman Boucher and the 
Ranking Republican, Mr. FacJcard, for their long^ hard work 
on this erasure. It should result in a more skilled and 
diverse workforce* 
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Mr. Packard. And perhaps alBO include a unanimous consent re- 
quest that all written stavementa be enter^ into the r^rord, 
Mr. Boucher. Without objection, it is so ordered. 
[The prepared statement of Mr« Valentine follo'vi^:] 
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MARK-UP STATEMENT 
SUBCOMMITTEE ON SCIENCE 
THE HONORABLE TIM VALENTINE (D-NC) 
MARCH 18,1992 

(PREVIOUSLY H.R. 2936) 

Mr. Chairman, I strongly support the legislation 
before us today, the Amendment to the National 
Science Foundation authorization Act of 1988 
adding the new Title III - Scientific and Advanced 
Technology Improvements. 
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As you know, on October 31st, 1991, the 
Subcommittee on Technology and Competitiveness 
marked-up the original version of this bill - H.R. 
2936, the Technical Education and Training Act of 
1991, introduced by my good Mend and colleague, 
Mr. David Price. 
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We continue to hear testimony that we must 
provide an alternative to underemployment for 
individuals who choose not to pursue a four year 
college degree. This legislation is a start towards 
improving the scientiHc and technical education for 
the large number of Americans who want to 
acquire the skills that will lead to good-paying 
careers, but who are not pursuing a baccalaureate 
degree. 
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Our educatioiia] infrastructure must be 
in^)roved in a way that produces quality graduates 
who are able to contribute to the high technology 
work place. I uige my colleagues to support thi« 
legislation. The realities of the international 
economy and global competition require it. 
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anammouB consent that the sub- 
committee print, which is an amendment in the nature of a substi- 
tute, be «>nsidered as the subcommittee markup vehicle and origi- 
nal text for the purpose of markup. Without dbjecUon, it is so or- 
dered. 

(The amendment in the nature of a 8ul»titute follows:] 
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Abisnpbient in the Nature of a SuBsnrDTE 

TO H.R. 2SS6 

Opfehed By Mb. Boucher 

Stxiks aQ after the enactizig clause and insert in lien 
thereof tl» follomng: 

2 This Act nsay be cited as the "Scientific and Tech- 

3 zuralEdfiuiaiiQnAetof 1992". 

4 SEC. 2. FINmNGSL 
The CongFess finds tha&-— 

(1) the positiQn of the United States in the 
worid economy fiu^es great challenges from highly 
trained foreiga competttiQn; 

(2) the woAfijree of the United States mnst be 
better prepared for the tedmologically advanced, 
<^OT^»et^^iTO, ^cAxl ecmiomy; 

(3) the impnrmnest of onr work force's pro- 
ductivity and oar international economk: position de- 
pend upon the strengthening of our educational ef- 
fiarts in scfence, mathematics, and technology, espe- 
cial at the assmiate-degree level; 
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1 (4) shorcages of ^uentificaihr and technicallv 

2 trained workers in a wide vahetv of &lds will best 

3 be addressed by coUaboratior among tl^ Nati<Hi*s 

4 associate-degree granting colleges and prxrate indas- 

5 try to produce skilled, advanced tecfaniciau; and 

6 (5) the Fcmndation's traditional role in develq^ 

7 ing modd cnzncola, disseminatiz^ instructional ma* 

8 terials, ^whaiimwg fiacnhj deiveioianent, and stimolat* 

9 ing partnetsh]{^ between edneaticmal institntioxui 

10 and industry, makes an enlarged role for the Foun- 

11 d^on in scientific aisd t^dmical education 

12 training particulazfy appropriate* 

13 SBaaSCIENnFICAMDlECaNICALEDUCAXIOK 

14 (a) NmOMAL ADVANCED SCIENTIFIC AKD TECH- 

15 NKUL Education Fsogbam. — (1) The Director 

16 carry out a pn^;ram to a^dst accredited assodate^^ree* 

17 grantmg college, and cimsortia thereof^ to provide edu- 

18 cation in advanced*teehnolc^ fields. The program 

19 place emphftffis on the needs of nontradxtional students. 

20 It shall be designed to strengthen and espand the sd^ 

21 entifie and technical edncatjon and training capabilities of 

22 as^Kdate^degree^'granting colleges through such methods 

23 83 — 

24 (A) the development of model instructional pro* 

25 grams in advanced-technology fields; 

2 ,! 'J- 
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1 (B) the development of fecuity and insiructors. 

2 both fall- and part-lime, in advanced-technology 

3 fields; 

4 (C) the establishment of innovative partnership 

5 azrangements among assodate-degree-granting col- 

6 leges, the private sector, and State and local govern- 

7 ments (and, where ^ypvpriate, Federal laboratOTies) 

8 induding programs providing piivate sector dona- 

9 tions, fiacnltf opportunities to have short-tenn as- 
10 signments with indiistTT, sharing of program ccms. 
U equipment loans, and the cooperative use of lab- 

12 oratories, plante, and other fedlitie^ and provision 

13 for relevant state-of-the-art woric experience oppor- 

14 tonities for stodents enrolled in such programs; 

15 (D) the purchase or lease of state-of-the-art in- 

16 strnmentation essential to programs designed to pre- 

17 pare and upgrade students in scientific and ad- 

18 vanced-technologjr fields; and 

19 (E) the development and dissemination of in- 

20 structionai materials in support of improvmg the ad- 

21 vaneed sc^ntific wd technical education and train- 

22 ing capabilities of associate-d^^e-grantmg colleges, 

23 including programs for nonscience students. 

24 f2) In carrying out this subsection, the Director 

25 shall— 
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1 lA) award grants on a eomj^mxtive, merit basis 

2 to accredited assodate-degree-granting colleges ^h^t 

3 will make contribations. in cash or in toward 

4 the cost of programs Ihnded bv such grants; an d 

5 (B) establish and maint.ain a readily aece^fale 

6 inventory of programs which are fimded under this 

7 sol^ection. 

8 (b) N^noNAi* Centkhs op Scientific and Teot 

9 NIOkL KDUCATlON.~The Director shall establish centers 

10 of escellence, not to exceed 10 in zmmber, among associ* 

11 ate-degree-granting collies. Centers shall meet one or 

12 both of the following cntena; 

13 (1) £acepti(mal programs of advanced technical 

14 edncatiim. 

1^ (2) Escellcmce in undergraduate education in 

16 mathematics and science. 

17 The cent^ shall serve as national and regional clearings 

18 houses and models &r the benefit of both colleges and sec- 

19 ondaiy schools, and shall provide seminars and programs 

20 to disseminate model curricula and model teaching meth- 

21 ods and instructional zuatexials to other associate-degree 

22 granting colleges in the geographic region ^ved by the 

23 center. Centers designated under this sub^ction shall be 

24 geographically distributed and chosen by a competitire, 

25 merit-based ^plication process from among coUegiia that 
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1 wiU make conmbutawis. m cash or in kind toward the 

2 cost of pn^rams fmded by grants made imdffl- thk sub- 

3 sectioQ. 

* (c) ABncCLAUON Paetnebships. 

5 (1) Pabtnebship gbants.— (A) The Director 

6 ahaa make grants to eligiUe partnarah^ to assist 

7 students ptusning badxelors d^rees in mathematics. 

8 «afi»«e»engin«ering, or technology to make the tM 

9 sition from assodate-degree-granting coUeges to 

10 bachekavdegree-granting institntions, thrrogh such 
11 

P^Tntning curricnla to ensure that aca- 

13 dank: credit eacoed at the assodote-d^ree- 

14 granting college can be tranrferred to baehelor- 
d^ree-granting institatu)s^ 

{«) inftaming teachers from the assodate- 
degree-grantini^ college on the specife require- 

18 ments of courses at the bachelor-degree-grant- 

19 iDg uiatitati<m; iwi d 

^ ^"*) providmg summer programs for stu- 

21 dents from the aasodate^egree-granting coUege 

22 to encourage such students' sulseqoent matiic- 

23 ulation at bachelor-degree-granting institutions. 

Grants made under this paragraph shaH be 
25 awarded on a competitive, merit basis. 
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1 (C) Each eligible parmership receiving a gram 

2 uzider tiiis paragraph shall make cosuibiitioiis. in 

3 cash or in kind toward the c<^ of prt^;ranis fbnded 

4 br such grant. The contributions shall incbde — 

5 { i) counseling stadents, iiKluding non* 

6 traditional stadents, abmit the requirements 

7 and cmurse ofBerings of the baehelor-degree* 

8 granting-^instxtotion; 'md 

9 (ii) conducting Tcrkshops at the associate* 

10 degree-granting^college, and conducting special 

11 tours and orientation sessions at the bachelor- 

12 d^;ree-granting*mstitution to ensure ^h ^t stu- 

13 dents axe with prt^;rams, including lab- 

14 oratories and fmitwiftl aid programs, at the 

15 bachelor^Kiegree-granting-institutiim, 

16 (2) OUTBEACH GRANTS.— The Director shall 

17 make grants to associate-degree-granting colleges to 

18 str eng t hen relationships with secondary schools in 

19 the ccmnmnitv served by the college by improving 

20 m a them a t ics and ^ence education and encouraging 

21 the interest and aptxtnde of secoxuiary school sta- 

22 dents for careers in science and advanced-technology 

23 fields. These grants shall be made through a com- 

24 petitive application process from among colleges that 

25 will make contributioi^, in cash or in kin4 toward 
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1 the cost of programs fiuuied hy grants made uzider 

2 this paragraph* 

3 (3) Geographic distbibtttzon. — Jn awardizig 

4 grants und^ xhk subsection, the Directed shall en- 

5 sure an eqoitafale geographic distxibition of such 

6 grants* 

7 (d) CooBDiNATiON Wrm Otheb Federal Depart* 

8 MENTS. — ^In carrying out this sectiim, the IMrector shall 

9 consult, cooperate, and coordmate, to euhazuie program ef* 

10 fectjveness and tc avoid dnpiic^on, \vith the programs 

11 and policies of other relevant Federal agencies. 

12 (e) Limitation on Foni>ino,~To qualify for a 

13 grant under this secticm, an asiroeiate-degree-granting col« 

14 1^, or consortium thereof^ shall provide a^nnances ade* 

15 qnate to thi Director ^^^^^H^^^^HBI^ ^ 

16 not decrease its levd of spending of fdnds from non-Fed- 

17 eral sources on advanced scientific and technkal education 

18 and training pn^prams. 

19 (f) Dewnitions,— As used in this sectios^ — 

20 (1) tl^ temi ''Imchelor-d^ree^graating instftu* 

21 tim^^' m^na aiserecfit^ caUegeSt umvm ' uiti es, and 

22 institute of technology that award badidor degrees 

23 in mf thematks, scirace, or engineerxng, or a 4*vear 

24 technologjr degree; 
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1 (2) the Una ''acham^-tecfasalc^' mefaides 

2 advaxmd tedmical actzvidra sadi as the madr 

3 eraizatioa, x&miatarizaacmf izitegratictt, and eosqiist- 

4 erizaticm of electnmk*, bgrdraolk, paemnatict las^. 

5 xmdear, chwHOTilj ti>WnmTnnn«Hit4^ fiW optk, 

6 robotic, mi tkher teefanokigkai a|if ^katioBS to en- 

7 hanca i«t>dmtxnty iiq arov e mmis in maaixfiMtaring; 

8 coniTniinieatroiy tzBii^ioftalion, coniBiaiieialt and 

9 similar erauame and saeimQr ai^xvitzes; 
(3) dia torn ^^asKKdata-degrae-grantiiif college*' 

U maans a iisgionallljr-accredKted p(mttteimdary eda- 

12 ealional institation tbat has asthority to amrd an 

13 affioeiata degree or ccanparaUe technical carti&ato 

14 and has die imssioii of "flfamg cmnprdieQsive eda* 

15 cation servi^ to meet the xmdB of a i»*esenbed 
c ommii n ii y, mdqdins a 2-year junior e»Q^, ^mi« 
mmuty ooU^e, twhnical ixatztota, car other post^ 

18 secondfixy institotion offinng comprehei^zTO associ- 

19 . ate-degree programs in t^mkal f&dds; 

30 (4) ^ t»m "^k2de nartasrabis^' means one 

21 or more associste-i^ree-granting c^rfleges m part- 

22 nership widi ime or mrae l^el^or«di^ree-grantai|g^ 

23 ifistitntioiis; hi w^ 

24 (5) the tarm "nontraditioiial stadents" mftimg 

25 students wt» hairo been in the w or kforce and who 
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1 desire to Sanhsr their edaearion and traisu&g in ad- 

2 Taaced-technoloey fidda. 

4 Sect^ 3 of die Natkmal S<^nee Foundation ^ of 

5 1950 (42 r.S.C. 1863) is axnanded bv adding at the end 

6 the following new sid>seetion: 

7 **(g) In canying sob^ctbn (a)(4}, the Foand&- 

8 tton is authorized to filter and mpport the devdopment 

9 andose of conqmtcrnetimikswhkhmaybeQaedsQbsto 

10 tiaUy for pnrposM in acUlxtion to research and education 

11 in the »knces and engsnemng, if the addhaoxial uses vriSL tend to 

12 ino^ase the ovmll capabilxtira of the netma?^ 

13 snehreseait^andedneadcmaxstxTx^ 

14 SB&&AinS0BramDNOFAFP»XPIILI3S0N8L 

15 Ibere are anthonzed to be apfmpnated^ from sums 

16 othennse anthorirod to be ai^iropriated, to tl:^ Director 

17 for carrvxDg oat this Act — 

18 (1) $35,000,000 for 5scal year 1992; and 

19 . (2) $35,000,000 for fiscal year 1993. 
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Mr. Boucher. And withcmt db^ctkm, the amendment in the 
nature of a substitute will be ooosideied read and o}ien for 
a m tmdmw it at any point. 

"Hie Caiair would indicate tiiat there is an esidanation of fte pro- 
vkdcBtf ctf the ameiMhnqttt in tiie nateire of a mbstitute h^hre «uh 
inendwr. I would, without lAi^ecikm, amply include that explana- 
tkm in tl^r reooitL If members have any questions, the Chfdr wvmld 
be to reqxmd iinr answers. 

^lanaticm of tl^ am^idment in the nature of a substitute 
to H.R. 2936 Mows:] 
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BroteCTEtfton Amendmont 
The ms^Hip vc^i^ txOtom is for coi^ttoatton ttite morning 

fHffposss G$ c^tAcation. These tac^teai chfflTges have b^n dtecussed 
»id dteETOd the mfrKsity. ^ft^ifora^. a f»ov^m peit^iins to the 
1^ nstwwk, yuA^ i vM mon^Ha^ exp^, becm «ided to Itw 
mffi1(-up v^^de. 

ConsislBnt wHh the goais of txith H.R. 2936 and H.R. SB06, the 
aronchnent befwe im e^toWfe^ a "NaBorol Mmvxd S<^ntifto anri 
Tet^teal EdiK»ton Pro^Gm," whidi t^li pn»^ giar^ to s^i^igttien 
ttre »:i«itHic and fiechntefy e(it«»tk») c^^p^lWra d msoc^eKtegrro 
p-anting coH^qbs Ni maBS vAmra conpm^te ^BfitB tm>/B rmde 
provOT contributit»« to uraJ^gfrniuala ediKSiion. 

Arasth^ prov^^ e^atrti^^ l^fatloned Cenitem Gl Sden^ 
Technical Educatic»f amcH^ twro-yeitf odieG^. The an^idnient 
authorizes NSF to designals as many w tem Centos thim^h a 

1 
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cc»iipe^\n9, nwrft-tesad epp^caSan pmcessL Bscai^ of c on c sms 
exprossed by ttra smaJto twD-y^ cx^le^, we ImvB removed from Ktch 
of ete gr»it ptisans lh8 reqidreinem contabwd ^ H.a 2936 for 
matching funds to be provided as a cx^rafiton of receiving a grant The 
anount of tfie granHaa'a comlriii^xi to at the dteoni^ ol tto f>taUond 
Science FcKjnd^km. The emidiasis bi b» has been r^octsed from 
dftect st^^aoit for tiBk^ pmyiauM A tvra-^R' coUa^ to rritee^ upcm 
traditk»iai NSF mrthods erf in^vovbtg s^itffic and tschnteal ecknatkMi. 

Tbe ccff^OTmis re^dKJ in 9m EBramAnent to^jb i^xm initiath^ 
akeady being undeftak^ on a snaB sc^ by the I^F. tt is our intention 
th£a tt« Buthorizaticm tev^ of $35 mRftcm in of f^csd years 1^ and 
1993, fn»n prevfcnsty authorized ftjncte. will not int»r^ «^ the NSF's 
OQsting un(^radi»ta progrmrs in malh wnJ R^fK». .We believB tto 
r^uested fundir^ levti fw the Matnirai Sdem» Fmmtetirai ^K3uld be 
acteqifflls to accomrmx&rta both ttra ure^gradi^e ii^o^ams and 
tfie 1^ initiatives for twofev c(^^ i an p^ed that we have been 
able to iB£K:h an agreen^ wnth tfra m^'rarity on the content of fhe 
substitute amendment, ard i miutd tiice to esqsre^ my thantcs to ttm 
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w^xas^ GtfTd support, whidi enabl«j is to the progress 
leptestf ii lm l ioy toco's n^-up. 

The nuffk-i^ ^Jde ato incluctes a fXDvfedmi to correct a ;»t^m 
Identified at the SLAKxmunittBs's March 12th hearing on the managemerrt 
ofttTshSFI^^ T}» testimony at ttre twir^ njf^xjfted dn^^pbig an h^F 
policy which im|»^ unreal^j contn^ on tnSfic tiav^i^ on the 
NSFNet bacicbone. ^ated ttiat the policy required the NSF 
enaUing statute. The m^-up vehicle modifies the NSF Act of IdSO to 
remove ttifs requiremsnt. 
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Mr. BoucHEH. I hear no qiiestions. 

Are U»re amendn^ts to the amendment in the nature of a sub- 
lEoitute? 

Mr. Packaso. Mr. Qiainnan? 

Mr. Boucher. gentleman from California? 

Mr. Pacsabd. Mr. Qwinnan, I simply vnsti to amend the title. 
Hie am^dn^nt will read m foUows: 

"A biU to establish inngnuiffl at the National Sdence Foundation 
to stnmgthen and imfnove tiie scientific and technical education 
capacities of assodat&degree granting colleges, and for other pur- 



fHie amendment offered by Mr. Packaid follows:] 
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AnuBul tlte titb (tf &e biU to re8± 

"A tall to establiali jncgrams at tla Natuoal Socom Fcnnidatioo to stxss^tlteai 
and bupeve d» sdiotifk ami t^utkal edncatiosi fflpafcfljtwa of 
assooate-d^ree granting ealteges, and for other paiposei' 
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Mr. BoucaiER. Is there dkci^on on the amendment offered by 
the gentleman frwn (Mifornia? 
[Noreqxmro.] 

Mr. BoucHBB. Hie Gliair hears none- 

questkm occurs on tl^ amendment, lliose in favcr, say aye. 
[Chcmis (rf ayeaj 

Mr. BouCHEH. Tmx opposed^ no. 
[No respmise.] 

Mr. BoucHEB. The ayes have it and the amendment iu agreed to. 
Are there iiurUier amendments to the amendment in the nature 
of a EAibstitute? 
[No respcmse.] 

Mr. BovcHESL The Chair hears n<me. 
Hie Chair will recGgni2» the ipratleman from Indiana. 
Mr. RcMSBisa. Mr. Oiairman, I move adoption of the amendments 
toRR. 29S6. 

Mr. BoucHsa. The question is on the motion of the gentleman. 
All those in fovor will Bay aye. 
[Chorus of ayes.] 

Mr. Boucher. Ilicse oppo^, no. 
[No r^^xmse.] 

Mr. Boucher. Hie ay» have it and the motion is i^freed to. 
Ti^ Chair recognize gentleman from California. 
Mr. Packard. Iliank you^ Mr. Chairman. 

To complete tiiis action today, I move that the subcommittee 
report the bill as amended, and fUrther I move to instruct staff to 
prepare the subronmiittee report and to make any nec^iary tech* 
nical and conforming ammdments, and that the Chairman take all 
necessary steps to bring the bill before the full committee for con- 
sideration. 

Mr. Boucher. The question— is there discussion on the motion? 
[No response.] 

Mr. BoucHss. The qu^tion is on the motion of the gentleman 
from California. Thc^ in favor will say aye. 
[Chorus of ayc^.] 

Mr. Boucher. Thc^ oppraed, no. 
[No response.] 

Mr. BouCHSR. The ayes hav** it and the motion is ^reed to. 

There being no further busines to come before the subcommittee 
today* with the thanks of the Chair to the membere, tiiis markup 
wsEaon is adjourned. 

[Whereupon, at 9:50 a.m., the subcommittee adjourned, to recon- 
vene at the call of the Chair,] 
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FULL COMMITTEE MARKUP OF H.R 2936, THE 
SCIENTIFIC AND TECHNICAL EDUCATION ACT 
OF 1992 



THURSDAY, APRIL 2, 1992 
U.S. House of Rkpbesentativss, 

COMMriTEE ON SCIENCE, SPACE, AND T)a»INOLOGY, 

Washington, D.C. 

The committee met, pursuant to reces, at 10:10 ajn. in room 
2318, Kayburn House OfUce Building, Hon. George E. Brown, Jr. 
[chairman of the committee] presiding. 

The Chairman. Now we will turn to the Scfentific and Technical 
Education Act of 1992, H.R ^36. 

I ^link we are all familiar with that legislation. I have a brief 
opening statement which I will ask to be inserted in the record at 
this point. 

(The prepared statement of Mr. Brown follows:] 
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QTCNING STATEMEMT BY THE 
HOf«>RABL£ GEOF^E E BTOWN, JR (D.CA) 
ON THE MAWCUP OF H.a 
TFiE SQENTITO AND TECHNICAL EDIKIATION ACT 

OF 1992 

April 2, 1992 

THIS MORNING. THE COMMITTEE WILL CONSIDER 
H.R. 2936.^ THE "SCIENTIFIC AND TECHNICAL 
EDUCATION ACT OF 1992," WHICH WAS REPOl^TED ON 
MARCH 18, 1992 BY THE SUBCOMMITTEE ON SCIENCE. 

THIS LEGISLATION WAS ORIGINALLY INTRODUCED 
BY A FORMER MEMBER OF OUR COMMITTEE, THE 
GENTLEMAN FROM NORTH CAROLINA. MR. PRICE, AND 
ALSO REFLECTS THE CONTRIBUTIONS OF THE 
GENTLEMAN FROM NEBRASKA, MR. HOAGLAND, WHO 
INTRODUCED SIMILAR LEGISLATION. WITHIN OUR 

1 
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COMMITTEE. H.R. ^36 WAS REFERRED TO THE 
SUBCOMMITTEE ON SCIENCE AND TO THE 
SUBCOMMiTTEE ON TECHNOLOGY AND 
COMPETITIVENESS. I WOULD UKE TO THANK THE 
GENTLEMAN FROM NORTH CAROUNA, MR. VALENTINE, 
FOR HIS HARD WORK ON THIS BILL THE TECHNOLOGY 
AND COMPETITIVENESS SUBCOMMITTEE HELD 
HEARINGS AND REPORTED THIS LEGISLATION LAST 
NOVEMBER. THE GENTLEMAN FROM NORTH CAROLINA 
HAS BEEN MOST HELPFUL IN WORKING TO REACH THE 
CONSENSUS ON H.R. 2^. AND I WANT TO 
ACKNOWLEDGE HIS CONTRIBUTIONS. 

THE GENTLEMAN FROM VIRGINIA, MR. BOUCHER, 
HAS TAKEN A LEADING ROLE IN FORGING THE 

2 
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COMPROMISE ON THIS LEGISUTION, AND I WOULD 
UKE TO COMMEND HIS LEADERSHIP ON THIS ISSUE. 
I WOULD ALSO UKE TO ACKNOWLEDCE THE HARD 
WORK AND COOPERATION ON THIS BILL BY THE 
GENTLEMAN FROM CAUFORNIA, MR. PACKARD. 
RANKING MEMBER OF THE SCIENCE SUBCOMMITTEE, 
THE GENTLEMAN FROM FLORIDA. MR. LEWIS. RANKING 
MEMBER OF THE TECHNOLOGY AND 
COMPETITIVENESS SUBCOMMITTEE, AND THE 
GENTLEMAN FROM PENNSYLVANIA, MR. WALKER. 

TWaYEAR COLLEGES HAVE BECOME A MAJOR 
FORCE IN AMERICAN HIGHER EDUCATION OVER THE 
PAST THIRTY YEARS. THERE ARE APPROXIMATELY 5 
MILLION STUDENTS ENROLLED IN TWO-YEAR 

3 
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COLLEGES, REPRESENTING 43 PERCENT OF ALL 
UNDERGRADUATE STUDENTS IN THE UNITED STATES. 
APPROXIMATELY 30 PERCENT OF THESE STUDENTS 
WILL TRANSFER TO FOUR-YEAR COLLEGES AND 
UNIVERSITIES. 

TWO-YEAR COLLEGES ARE PARTICULARLY 
IMPORTANT AS A POTENTIAL SOURCE OF FUTURE 
SCIENTISTS AND ENGINEERS. AND AS A SOURCE OF 
RETRAINING FOR "NONTRAOITIONAL STUDENTS" 
ALREADY IN THE WORKFORCE. THE LEGISLATION WE 
ARE CONSIDERING WILL STRENGTHEN AND IMPROVE 
SCIENCE AND MATHEMATICS EDUCATION AT TWO- 
YEAR COLLEGES, AND I URGE MY COLLEAGUES TO 
SUPPORT H.R. 2936. 

4 
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IhB bffl b^m us today aidlwtes nti^ bi of l^oat yeara 18S2 ami 
1898, frcan hiwfe fMwkai^ auftgtetio be a pp j opri f ftgd , te th» eatehteJmtttfft of new 
urns to bera® tm-year oQlla^ra! 

1. The 'Ttetaiai AchOTced Itetette gKi TBctOTtaai Educglton finpganf nffl 
pnwkto grams upm tr BcMoral iiMhocto »^ as tf» 

dovBtopiTMH of itiokM InsiructfMfli pra^rsra« dt8 cteMtepnsstt ctf f^uSy 
are! bMudofs in ddvsnoBd tochnology fisUs^ ths dAvtA^jiyisfft aiKl 
cSsssfiAi^cm of mocM SnslructtEml w m t arialS t the |Ri70f«Be or bass 
8t^M3f4tti-firt bttfefun^^sttoi, srel the wtnhfhrtw^tt of jssstnsntSp 
WBpgstvGfttB bfltwwn tiio-yrar ooSo^s ^id ttw i^tvBSe sednr; 

£ The "MstensS Cwtefe of SdarrtHIc and TeofvdcBd Educattaf pipymiii 
8itf»rte8 fISF to (tes^psfie as many as t»i OKitm ««tdch wi ^jve 88 
dearinghousas and niockAi tto bfl9^^ ctf tivo-^^ 
Bchoola; 

vuseacri graius' wa assm vffo^fBst oossgas n lewung psfineisfqso mst 

fiDur*y8ar ac^t^itto iit^iiuflons to facffialo stiatem trara^s; Bmi 

4. T a rt re r ^p grants" vvSi tm>f^ ocOagas to wc^ wHh ^cemetery 
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liSF anabBng sialic Iht togbUon modHn tha Aot of i9S0 to mnaw 
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Tbs Chaibbsan. Tbs bill before us actually sets up a small pro- 
gfMP. admin^iered by NSF, to piovkle additkmal aeaslance in 
stmigthraii^ Uieir s^mce and tedinology pnigran» to cranmunity 
coU^es througbout the United States. 

If any member reqt^sts a ftiUer exidanation or has any qirastions 
abmit tills material, I wiU ask the staff to give a more elaborate 
^dan^aon rather than reading my statement However, I vdll ask 
Jfc Walker for any statements he might wish to make about the 



Mr. Walksb. Thank you, Mr. Chairman. 1 am pleased to support 
this bill. Community colleges educate and train a sizeable portion 
of American students, and especially older and poorer students. 
These colleges should be full participants in the Federal efforts to 
unprove undergrmiuate edwaticm. 

As I say, I do support Uie bill. I ask unanimous consent that my 
entire text be put in the re<»rd. 
{The prepared statement of Mr. Walker follows:] 
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Him. Robert S. Walter 

Fall Committee Maxtup ftf Hit 2936 
Tedmksd Bducatbii aiKi Tiaioia^ Act of 1991 

April 2, 1992 

Mr. Chairman, I am pleased to be able to support this bill 
today. Community colleges educate and train a sizeable 
proportion of American students, especially older and poorer 
students. The colleges should be f uU participants in federal 
efforts to improve undergraduate education. 

This bill should increa% educational opportunities at 
community coUeges without being fiscally irresponsible or 
distorting the mission of the National Science Foundation 
(NSF). I want it thank Mr. Price. Mr. Boucher, and Mr. 
Packard for negotiating a con^nsus version of this measure. 
TL- current biU focuses support on the most effective means of 
enhancement such as curricula and teacher development and 
various partnerships with the four-year coUeges, high schools, 
and the private sector. The substitute to H.R. 2936 also limits 
programs to those within NSF's mission, provides funding out of 
existing authorizations, and requires matching funds from the 
institutions. 
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Ths Committee report eiiminates my remmning concerm by 
specifying that these new pn^ranis will not be funded at the 
ex. ,nse of NSFs existing undergraduate efforts, and will not 
extend NSF funding to any new uses such as tuition or faculty 
salary sut^idies. 

The bill strifes the proi»r balance between our 
commitment to upgrade the nation's workforce and to constrain 
the role of the federal government. 

I feel obliged to mention that NSF is opposed to the bill 
based on the fact that they already have sufficient authority to 
achieve its goals. I h^ submitted an amendment in an effort to 
remove their opposition, but the Administration is not able to 
commit at this time. In light of that, and the fact that I feel 
the legislatbn does no budgetary harm and has pdlicy benefit, I 
will not offer the amendment and urge the Comiiittee to 
report the bill. 

Thank you, Mr, Chairman. 
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Btr. Wai£^ I do fed cM^ed to mmtioii that NSF is qpposed to 
the tall based en tiw feet tilmt think Uiey already have suffi- 
cknt auUumty to md^evB its goak. 

I had sulnmtled an aimtndmait m an ^oart to vemtve their op- 
position, Imt tite AdminiBtiiirtlcm is not al^ to commit to that 
amendmrat at this point m solvit^ ti»ir px«3d«ns. In light of that, 
and 13x6 fact I feel the Ifigiriatioo does no budgetary harm and has 
a pol»^ beo^t, I wiU not cSbt that am«dn^t and will urge the 
cmnmittee to report the Mil. 

The CHAmuAH. I want to tlumk the gentlanan for his excellent 
stotCTieit I appreciate it very much. 

There are no other nmnbers of th» aj^ropriate subcmnmittees 
here, but Mrs. Lloyd — 

Mrs. LLom Mr. CSiainnan, I wcmld like to sui^rt this bill, and 
ask uimninuHis consent that my statement afqiear in the recwd at 
this point. 

The QiAiRMAN. Without dbjection, that will be ordered. 
[The prepared stotement of Mrs. Uoyd foUtms:] 
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OPENING STATEMENT HON. MARILYN LLOYD 

H.R. »36 

APRIL 1. ig92 



MR. CHMRMAN. I WANT TO CONOWTUUTE YOU AND 
CHAIRMAN BOUCHER OF THE SOENCE SUBCOMMITTEE FOR 
BRINGING H.R. 2936, THE SCIENTIFIC AND TECHNICAL 
EDUCATION ACT OF 1992 BEFORE THE COMMITTEE. THE BILL 
ADDRESSES PROGRAMS IN SCIENCE AND TECHNICAL 
EDUCATION THAT I BELIEVE HAVE BEEN NEGLECTED IN 
RECENT YEARS. A PARTICULAR CONCERN OF MINE HAS BEEN 
THE NEED TO STRENGTHEN COMMUNITY COLLEGE 
PROGRAMS IN TECHNICAL EDUCATION AND TRAINING. 

OUR COMMITTEE HAS FREQUENTLY HEARD CONCERNS FROM 
THE SCIENTIFIC COMMUNITY REGARDING THE DECLINE IN THE 
QUALITY OF SCIENCE AND MATHEMATICS AT ALL LEVELS IN 
OUR EDUCATION SYSTEM. THIS DECLINE HAS REACHED 
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SERIOUS PROPORTIONS. AND I BELIEVE STEPS MUST BE 
TAKEN NOW TO ENSIAE THAT WE HAVE A WORK FORCE 
THAT IS QUALIFIED TO AI^ET THE TECHNOLOGICAL DEMANDS 
OF THE FUTl«E. 

INTERNATIONAL STUDIES AND REPORTS INDICATE THAT THE 
UNITED STATES IS FAR BEHIND MOST OTHER INDUSTRIALIZED 
NATIONS IN EDUCATING STUDENTS IN SCIENCE AND 
MATHEMATICS. THE TECHNICAL BASE PRODUCED BY OUR 
EDUCATIONAL INSTITUTIONS IS A CRITICAL COMPONENT OF 
OUR NATIONAL COMPETITIVENESS. IF WE ARE TO COMPETE 
INTERNATIONALLY AND PROVIDE OUR CITIZENS WITH THE 
WELL PAYING HIGH TECHNOLOGY JOBS, WE MUST PROVIDE 
THE COMMENSURATE QUALITY OF EDUCATION. 

I BELIEVE THAT THE ASSISTANCE PROVIDED TO COMMUNITY 
COLLEGES IN THE LEGISLATION TO ENHANCE THEm SCIENCE 
AND TECHNICAL PROGRAMS HAS BEEN SORELY LACKING. 
THE COMMUNITY COLLEGE PROVIDES A MUCH-NEEDED 
SUPPLEMENT TO OUR FOUR YEAR INSTITUTIONS. PROVIDING 
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ASSISTANCE THROUGH A GRANTS PROGRAM FROM THE 
NATIONAL SCIENCE FOUNDATION WILL ENABLE OUR LOCAL 
TWO YEAR INSTITUTIONS 10 ENtr^NCE QUALITY EDUCATION 
PROGRAMS. THE PROGRAMS WILL HELP US TO PROVIDE THE 
HIGHLY SKILLED TECHNICIANS NEEDED TO MEET OUR 
FUTURE ECONOMIC ASPIRATIONS. 

I FULLY SUPPORT THE LEGISLATION AND APPLAUD THE 
EFFORTS OF THE COMMITTEE TO MOVE THE BILL 
FORWARD. 
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The Chairman. Without objection, the bill is considered as read 
and open for amendments. I would aak unanimous consent that the 
bill as reported by the subcommittee be considered as the original 
text for the purprae of markup* 

[No rraponse.] 

The CHAraMAN* Hearing no Objection, it is so ordered. 

I might also indicate that the chairmen of the respective subcom- 
mittees, who unfortunately had other business this morning and 
could not be here, I am sure have statements which I would like to 
ask unanimous consent be inserted in the record at this point. 

[The prepared statements of Mr. Boucher, Mr. Packard, and Mr. 
Valentine follow:] 
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OPENING STATEMENT 
BY 

THE HONORABLE RICK BOUCHER (D-VA) 
ON THE MARK-UP OF H.R. 2936 

APRIL 2, 1992 

This morning the Committee on Science, Space, snd 
Technology wiii consider H.R. 2936, the "Scientific and 
Technical Education Act of 1992." 

Two-year colleges have become a major force in 
American higher education over the past thirty years. 
There are approximately 5 million students enrolled in 
two-year colleges, representing 43 percent of all 
undergraduate students in the United States. 
Approximately 30 percent of these students will transfer to 
four-year colleges and universities. 

Two-year colleges are particularly important as a 

potential source of future scientists and engineers. These 

institutions face some Mnique problems in delivering 

quality education to their studen.;s. Some faculty are not 

well trained, have heavy teaching loads, and work in an 

environment where laboratory facilities and equipment are 

1 

ERIC 2iJ 



215 



often outmoded and expensive to upgrade. 

The National Science Foundation is already providing 
assistance on a very small scale to two-year colleges. 
Last year, the NSF provided $3.35 million in grants to 
associate-degree-granting colleges. We believe that the 
NSF budget is adequate to allow for a substantial 
enlargement of the NSF role in improving science and 
math education at two-year colleges, without interfering 
with the NSF's existing undergraduate programs. 

The bill before us today authorizes $35 million in each 
of fiscal years 1992 and 1993, from funds previously 
authorized to be appropriated, for the establishment of new 
NSF programs to benefit two-year colleges: 

1. The "National Advanced Scientific and Technical 

Education Program" will provide grants relying upon 

traditional NSF methods such as the development of 

model instructional pr<^rams, the development of faculty 

and Instructors in advanced technology fields, the 

ueveiopment and dissemination of model instructional 
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materials, the purchase or lease of state-of-the-art 
instrumentation, and Che establishment of partnership 
arrangements between two-year colleges and the private 
sectw; 

2. The "National Centers of Scientific and Technical 
Education" Program authorizes NSF to designate as many 
as ten centers which will serve as clearinghouses and 
models for the benefit of both two-year colleges and 
secondary schools; 

3. "Outreach Grants" will assist two-year colleges in 
forming partnerships with four-year academic institutions 
to facilitate student transfers; and 

4. "Partnership Grants" will enable two-year colleges 
to work with secondary schools In their region to improve 
the science and math skills of students who will be 
attending two-year colleges. 

For each program, grants will be awarded on a 

competitive, merit basis to associate-degree-granting 
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colleges that will make contributions, in cash or in kind, 
toward the cost of the programs. 

The consensus reflected in the bill before the 
Committee today builds upon initiatives already being 
undertaken by the NSF, and emphasizes traditional NSF 
methods of improving scientific and technical education, i 
believe the legislation reported by the Subcommittee on 
Science will strengthen and improve the science and math 
education at two-year colleges, and urge my colleagues to 
support it. 

The legislation also includes a provision to correct a 
problem identified at the Subcommittee's March 12th 
hearing on the management of the NSFNet, The 
testimony at the hearing supported dropping an NSF 
policy which imposes unneeded controls on traffic traveling 
on the NSFNet backbone. NSF stated that the policy is 
required by the NSF enabling statute. The legislation 
modifies the NSF Act of 1950 to remove this requirement. 
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STATEMENT OF 
THE HONORABLE RON PACKARD 
FULL COMMITTEE MARKUP 
HR 2936, SCIENTIFIC AND TECHNICAL EDUCATION ACT OF 1992 

10:00 AM. 2318 RHOB 
APRIL 2, 1992 



This bill r^i»$Mts a consensus that was wi^ed out with the 
Chairman of the Science Subcommittee, Mr. Boucha^, and the Ranking 
Republican <»f the Full Committee, Mr. Walker, as well as Mr. Price* 
Mr. Hoagland and the Members of the Technobgy and 
Comi^titiveness Subcommittee. 

The emphasis in the bill has been shifted from support for 
training programs at two-year colleges to improvement of scientific 
and t^hnical education which is the eiipertise of the National Sden<^ 
Foundation. 
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Due to the changes that yfme maiie in the bHI befcH^e the Sconce 
Subcommitti^ markup, I am happy to say that I am a cosponsor of 
th*s legislation, 

Tvvo-year colleges piay an intricate role in the education of this 
nation's undergraduates especially since they repr^ent the place where 
nearly one-half of all college students will take their introductory 
college math and science classes. 

It is my hope that this legislation will help to facilitate the 
enhancements needed in scientific and t^hnical education at two-year 
colleges. 
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MARK-UP STATEMENT 
COMMITTEE ON SCIENCE, SPACE, 
AND TECHNOLOGY 
THE HONORABLE TIM VALENTINE (D-NC) 

APRIL 2, 1992 



H.R. 2936 



Mr. Chairman, I strongly support the legislation 
before us today, H.R. 2936, the Scientific and 
Technical Education Act of 1992. 
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As you know, on October 31st, 1991, the 
Subcommittee on Technology and Competitiveness 
marked-up the original version of this bill, called 
the Technical Education and Training Act of 1991, 
introduced by my good friend and colleague, Mr. 

David Price. 

I am pleased that the Science Subcommittee 
also reported this important legislation, and it is 
now before the full Committee. 
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We continue to hear testimony that we must 
provide an alternative to underemployment for 
individuals who choose not to pursue a four year 
college degree. Today, forty-two million people 
are employed in jobs that require a significant 
amount of training beyond a basic education, but 
not a four year degree. Unfortunately, the 
American system of education works poorly for 
many of these people. Today's system does not 
permit efficient articulation between education 
levels and does not adequately blend work-based or 
technical subject matter with the more traditional 
core programs of study in the basic sciences. 



ERIC 



257 



22S 

4 



This legislation is a start towards improving the 
scientific and technical education for the large 
number of Americans who want to acquire the 
skills that will lead to good-paying careers, but who 
are not pursuing a baccalaureate degree. 



25 b 

ERIC 



224 



Our educational infrastructure must be 
improved in a way that produces quality graduates 
who are able to contribute to the high technology 
work place. I urge my colleagues to support this 
legislation. The realities of the international 
economy and global competition require it. 
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The Chairman. I'd be glad to realize Mr. Thornton. 

Mr. Thornton. Thank you, Mr. Chairman. 

As a member of the subcommittee, I would like to report that 
thefi« matters came forward after complete, comprehensive hear- 
inSB and represented a strong bipartisan approach within the sub- 
committee, led by Mr. Boucher. I hope that this will be adopted ex- 
peditiously in Ml committee that it can move forward. 

The Chairman. Thank you very much, Mr. Thornton. 

Are Uiere any additional amendments to the bill? 

[No response.] 

The Chairman. If not, it is in order for a motion to report the 
bill, and the Qiair realizes Mr. Walker. 

Mr. Walker. Mr. Chairman, I move that the committee report 
the bill, H.R 2936, as amended, or as not amended, and to instruct 
the staff to prepare the l^islative report, to make t^hnical and 
conforming amendments, and that the Chairman take all neceaary 
steps to bring the bill before the House for consideration. 

The Chairman. You have heard the motion. Is there any discus- 
sion? 

[No resiMinse.l 

The Chairman. If not, the Chair will put the question. All those 
in favor, signify by saying aye. 
[Chorus of ayes.] 
The Chairman. Oppc^d, no. 
[No rraponse.] 

The Chairman. The motion is agreed to and the bill is reported. 
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REFl.Y W 
SAM VILLAREAL 
TEXAS ENGINEERING EXTEf^ON ^VICE 
TEXAS A&M UNIVERSITY SYSTEM 



SC lENCE AND TKCHNOIXX^Y EDUCATION 
IN TWO YEAR COLLEGES 



ftfj (>RK THIi 
SUBCOIVIMITTEE ON SCIENCE 
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$AM VILLAREAL 
TEXAS ENGINEERING EXTENSION SERVICE 
TEXAS A&M UNIVERSITY SYSl^ 
NOVEMBER 27, 1991 



My naiTO is Sam ViUareal, I have been tn^ved with TEEX (Tbtas Engineeriiig Extend 
Smioe), a technical training agmrv, fw tJ« past several year^ TEEX is a pan ctf Teaws 
A&M Univenaiy System. In particular, I have b&m involvsd in a ^iw^ paitn^i^p b^ween 
TEEX and sevml of ibe major KmiowKlitciar manuf^rturers of Texas, My «:tivHks ^ TEEX 
ci>n«spCTKJ lo the second stratum of the TEP described below. I met briefly with Ellison 
on MiWKiay. Nownbcr 18, to discuss tmining issues surnmnding this legiskom and was al^ 
present at the hearings m November 19, Tlicsc conversatkm compel me to offer a icply, I 
believe the comments I offer represent a consensus of the 'nexasTTEEX partnership. 

The im^josed bill would enact If^islaiion to slrengttoi the edtK^at^ base m advam^d 
tcchnoli^te5 at community colleges. By jwomoiing partnerships b«wecn c<mimunity c^rf^and 
industry, the bill would ptovjde fur the (tevek^mait of a model curriculum tailoiwl to nwt tf«: 
training needs of the nation's major industries. 

My primary concern with this legislation is the actual import it seems likely to pram^e- First 
of all it would weaken the quality of the overall technical educalioral system, Seamd, U« 
«:creditcd cunku]a of community colleges are mrt the best vehicle for ite spedfic tiaining needs 
of industry. And third, if the accredited curricula are tl^ bill's main focus, then the n^asure 
would have no real impact on the work force until well inio the 21st century. 

First of all. consider the effect of H.R. 2936 and H.R. 3606 on what is known as the technical 
training and oducation pyramid fFEP), The TEP is shown in the diagram below- 

This pyramid is comprised of ihnec major f^raia. technical education, gawfal technical Gaining, 
and specific technical training. Technical education serves as a broad knowledge t»$e upon which 
more specific traimng programs aw buiH. The educational base of the platform is nelalively 
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stable 



s^k: and gwrali/^, while the apex is more v<^aiik and s^tflc. Monc slabte institulions such 
as community colleges m imlly pwvidc ihe ©?neraJ educational ba.se of Uw pyramid. Industry 
itself must provide the more ji^SfX-vific, tt?chnical training mjuirtsd at the apex. 

lite prc^lem facing the nation at pneiient is that a wide gap has opened up betwe^ the poinf 
where technical education ends and industry training begins. The type of tiaining calkd for is 
that of the second stratum, general lurhnical tiBining. Tlie measure attempts to narrow this gap 
by promoting cooperati«i between community ci>1leges and industry am! by tailoring the 
accredited curricula of commtnily colleges 10 meet industry needs. The btlJ assumes that generai 
technical trainings ihat of i\ic second stratum, can be provided by community colleges. This plan 
is Hawed on several acanmLs. 

The technical education ba%* of the pyramid, as previously stated, is relatively stable in 
compans4Hi to the apex. While the specific training needs of industry change on a yearly basis, 
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mott gssm^wA leduiical educa^ imsds, r^^t emy leu yeais. Bjf taikm^ &e 

cuiTkula of conunwBiy cx^^es to tite spmik traU^ iieeite ii^kxmry, fl« nsanire wo«W 
imnxiiKie ¥«^!ity into the ii^tiitkms whk^ d^Mikl {»ovkte tfie general knowlec^ bese. This 
imild wcaten the fimtf^foni^ the oveiail stroctuic becmme tedm^iw would m»s wodve t!« 
g^^al edta^m they need as a base iqxm irtudi to huUd. This knowledge l«se roust rwi^ 
relativdy steWe before 've can ever hqpe btaW on it. Ottowise w shall ms^ tedtfrfciaas who 
can Tqxasr cme tHBnd of equipimsit but not anotta-. Tl^ will nsA receive tfie necessary 
educatkmaJ b^kpouitd. 

If we b^ln changing what should be a nxm st^le oarnculmri to me^ cunent Industry needs, 
then we subslanliany weakai tf>e edt^tonal base whkh serv» as a fwmdation. Resouro^ must 
be put into organiiaticms designed to provkfc trainii^ within the second stratum <rf the pyramid 
am! not ttrase ofganizations which establish the base. As written, ^ ^istetion does not 
distinguish between accnxlited curricula and mHi-acctedited, continuing-edtKatii^ curriciila. This 
compcninds the »xmfu5ion betM^en educaticm and training, betwmi the base of the TEP and 
ibe mcKe volatile and ne^qpcnisive seccmd stratum. TTw em|rfiasis of ttw l^islation must Ik re- 
written to clarify tht^ distiraMions and ensure that both raeeds are adequately met. 

Furthermore, because the community colleges ccNnj^ise a sl^e base, ihcy will not be i^le to 
keep pace with the demands of changing tcchndt^. On the average, the mockro technological 
CTvironment undergoes a complete transformation every five years or so. Because of this fact 
junior coltcgirs couW newr hope to mndify tlmir accrediied curricula fast enough to meet the 
developing needs of industry. Ai prcscnt it takes two to three years for an institutwn to receive 
aa:redtt3Cii>n for a new curriculum. By this tinw industry needs will have changed, and tlw new 
curriculum will be t*s4)leie ImJustry m^eds a sensitive and responsive partner which can provide 
the training solutions neefkd for a rapidly changing technolc^ical environmeil. Junior colle^ 
have an impi^riant function in that they provide a stable eduraticmal tese, but they will never be 
able to provide the training solutions nec^sary for the raj^d technological advances of the 21 si 
century. Even if Ihcy could provide this service, that would only result in a substantial 
weakaiing of the cducatiwial pyramid. 
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ErJc 2V)i: 



Ftor reasMis as weU, comaHHiay pdh;^ WK&l Brt be 

vduclefiifftlstnie of tratekig anted. Skw8S»rfitew«iJkfbiwtafte year 3100 fa atready 
00 liiB ^ cmly 1S» of iliB <«Hk few 111 ttiB !«» a»0 nay be al^ 
tag^steioji. At ifeeinM rate hworfd late iWnwfaHte^ 

legislation wwdd have a aibsian^ fa ttwmy yeas Amaica 

win have lost the race. T^nteasuKmastaUTesia»ns9dai^lt»SS%!^es^oa^^.A 
measure whid> focuses on the nanaiiitog 13% trouM 

Tliese views are suffligly swRKWtod by fq«ese«aatives of the Tews semwiwfe^ 
Among those intemewed. I fouad 100% ataqO^ with the v^wjidBt I have estahUsbed. 
These include representatives fhun Te«as In^nune^ Mottmla, Apiditd Materials, and 
Sematah. Iwuldwelconrefteq^xatimity to further discuss 



Sincerely, 



Samuel S. ViUareal 
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December 11, 1991 



Honorable Rick Bou€:her 

Chainamn, House Science subcosaaittee 

2319 Raybiim Building 

Washington, D.C, 20515 

Dear Rr. Chair»an: 

on behalf of the Engineering Education Coalition, a «ulti- 
society group dedicated to the ausn^ort of engineering education 
and research, I writ© to express our views on HR 2936, the 
Technical Education ami Training Act of 1991, introduced hy Rep. 
David Price. We asX that this letter be made part of the 
Subcrosffiittee's hearing record on this legislation. 

The Engineering Education Coalition consists of the American 
Society for Engineering Education (ASEE) and its Engineering 
toans Council, the National Association of State Universities and 
land Grant Colleges (HASULGC) and the National Society of 
Professional Engineers (HSPE) . 

U.S. Bcono»ic coropetitiveness depends on a highly skilled 
technical workforce — frow technicians and technologists to 
professional and research engineers. While the nation has 
created an outstanding system for educating those ai»ing for 
advanced degrees, it has focused less attention on technicians 
and technologists. Yet these TCcupations are a vital link in 
both upgrading the nation's isanuf acturing capabilities and in 
providing meaningful technical eBployment for a broad group of 
talented individuals. 

For that reason, the Engineering Education Coalition 
welcomes congressional efforts to initiate and coordinate federal 
support for advanced technician programs. We also believe that 
the National Science Foundation, in conjunction with other 
federal agencies, can provide valuable leadership in this area. 
NSF can be a catalyst for improving curricula and instruction and 
for stimulating academic interest in these advanced technical 
occupations. 

In our view, HR 2936, as approved by the Technology 
Subcommittee, delineates an appropriate role for the Foundation 
in this area. This includes curriculum improsrement, faculty 
development, personnel exchange with industry and government 
agencies, purchase of instrtimentstion and dissemination of 
instructional materials. All of these are activities which the 
Foundation currently funds. In addition, there is value in 
funding outreach activities to the high schools and promoting 
articulation vith four-year schools. 
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,J^t^^^ concerned, hovever, that these new focused programs 
I!^ expense of existing nsf undergraduate 

^v-^^V^f*?°- *° *^ authorization total for the 

advanced technician programs wsuld be $S0 niUion, or Just about 

S^c«tlL^? l^t"^ «»« entire NSF Underoraduate 
ff^oi "^''^y^^^"?- advanced technician training is added to 
the NSF mission, it should be supported with supplemental funds 
and not simply added on as an unfunded task. 

an ""^a«*»«*e «lucation prograos are addressing 

an important need and are already underfunded. He believe it 
f SSd n5 onls!"^ mistake to disrupt these prograas in order to 

Accordingly, we hope that if HR 2936 becomes law. its 
a«](^«^t?*T*" S'^iJ theaselve.^ to supporting increased 
appropriations for the Foundation, including for the existina 
undergraduate education programs, as well as for the advanced 
technician programs. 

^r.^i^J.^^'^^ X^'*J°^ consideration of our views. Please 

contact me if there are any questions. 

Sincerely, , 



y* David VandeLinde 
Coalition chair 
Dean of Engineering 
Johns Hopkins University 



cc: Frank Huband, ASEE 

Ann Leigh Si^icher/ ASEE 

Martin JischKe, University of Missouri-Rolla 

Gerald Roschvalb, msVLGC 

David Waugh, University of south Carolina 

Donald Weinert, NSPE 

Robert Reeg, K5PE 



ASEE is a membership society of 10,000 engineering faculty 
members as well as colleges of engineering and t^chnoloqv and 
engineering-oriented coHjpanies, .cnnoiogy ana 

NSPB is a professional society representing 75,000 professional 
Ind Soverniant education, private ?raciice,^constricUon 

J?^?^^.^! ^ ^^T^"" education association whose meisber public 
colleges and universities graduate 70 percent of the nation's 

en^Sna^rLr?^^^^^ '^^"'^"'^ university^based 
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SUBCXMSITTBB RSroUT 
TBCHirXCAL EDXKXnOS AKD TRAIKIIiQ ACT OF 1991 

fTo aeconpany B*R. 2936] 

The Subccramittee on Technology and Coa^titiveness of the 
Committee on Science, Space, and Technology, to whom was 
referred the hill (R.R. 2936} to authorize af^rcqpriaticms to 
the ns^tiraal Sci^ice FOu^iation to carry out an advanced 
technical education axOi trainix^ program un<ter irtiich 
accredited associate-degree^grantio^ colleges, using mtching 
n(»i* Federal funds, are authorized to provide educational 
training in technical coiq>etencies in strategic fields, and 
for other purpc^es, having considered the Bame, report 
favorably thereon and recoflBneml that the bill do pass. 



HISTORY OF SUBCC»fflgITTEB ACTIVITIgS 

H>R. 2936 ims introduced by Representative David Price on 
July 17, 1991, The bill wb referred jointly to the 
Conmitttee on Science, S|»ce, and Technology and the C<»Rmittee 
on Bducation azxd Later. Within the Committee on Science, 
Space, and Technology, referral made to the SubCOTimittee 
on Technology and Con^>etitivenass and the Subcommittee on 
Science. 

On Sept^s^r 17th, the Subcc^mittee held a legislative 
hearing on H.R* 2936, the "Technical Bducaticm and Training 
Act of 1991, ■ (Mr. Price, D-NC) and H,R. 3507 (not numbered at 
the time of the hearing) the 'Aa^rican Industrial {^lality and 
Trainii^ Act of 1991," (Mr. Valentine, D-NC) , Mr. Price's 
bill focuses cm strei^thening ccnnminity college programs of 
technical education and training through the authorization of 
a new program at the ISeitional Science Foundation. Mr. 
Valentine's bill acklresses U.S. industrial coo^titiveness 
through thtt creation of training programs tied directly to 
private sector fizms* Both bills strive to strengthen the 
nation's training infrastructure and ensure that the proper 
information is collected for further policy develc^mtent, 
review, and oversight. 

As stated in the hearing charter, the purposes of this 
hearing were the following; 

l,To examine the role that the federal government should 
play in issues of workforce training and technical 



X 



2f)S 



284 



education axKl lunr these Issues affect U.S. industrial 
cosfpetitivso^s . 

2. To gather ejipart <9iai<» on h.R. 2936, "The Technical 
aiucation and Trainii^ Act of i99l" and H.R. 3S07, "The 
AB»rican ImSustrial Quality and Traioing «ct of 1991» in 
order to aid in Subcoaraittee legislative deliberations. 

The testiaony sunBarizad below addresses H.R. 2936. 

Witnesses made the point that the federal govarxBsent 
should play an enabling or catalytic function in smmorting 
worker training aiui technical educaticm. Thus, it shtnxld 
focus on ^rastructure building or those efforts that win 
enable further progiaia development to flourish at the state 
and local levels or within the private sector. Tlie 
Subccnsnittee heard near universal support for H.R. 2936. 

^«»^?^f^"*"''S^*^f® R^ressntativB David Price who 

S?f ,£if^,°?.**®**®^^,°* Price stated that 

his legislation would substantially wgrade the ability of 
COTTOicity and technical collegss to train students in 
technical disciplines. Be recaasffiided an authorization level 
of $45-50 million for the coming fiscal year. The bill also 
places oaphasis on encouragix^ nem- traditional stxident 
enrol li^nts. 

Dr. Luther S. Williams, Assistant Director for Education 
ami Human Resources, represented the national Science 
Foundation and testified that the bill is conceptually very 
•^und. He opposed the actual bill, however, stating that the 

a«t^«»^i*ati«» to pursue such programs and 
. testifying and in 

response to Mr. VWentine's request, the Mational Science 
Foundation has submitted documentation of their claim. 

Ms. Martha (^esada. Team Manber, New United ifotor 
Manufacturii^ (HtJJMI), discussed the legislation from the 
perspective of a front-line auto mrksr who is eamloyed by a 
company that places substantial emphasis on training! she 
particularly liked the fact that H.R. 2936 emphasizes 
non- traditional students. 

f^T ^^?^ Camsvale, vice President and Chief Bconomiat 
f^h^ Society for Training and Development, 

^hasized the need for the federal government toplace 
^hasis on enabling a wide range of businesses to compete 
rather than focusing on narrow efforts. 
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Kr. JasM Schimn, President of Oiml- Circuits # Inc., spoke 
about his relaticmahip as a sv^^lier to Motorola. He also 
spote about his difficulty in fii^ix^ skilled woclcers. He 
praised H.E. 2936 but stated that U«R. 3507 ssore closely fit 
his needs* 

Dr. David Pierce, President of the American Association 
for Community aiKl Junior Colleges, testified that federal 
authority for technical education has becose fras^sented* 
Itiere are too many federal agencies are involved. 

In ac^ticm to the witnesses listed above, mritten 
testimony for the official record was requested from Robert K. 
Scott f President of the Rorth Carolina Syst^i of Coasmmity 
Colleges, Secretary of Bducaticm Lanar Alexander, itader 
Secretary of Commerce for Technology Rc^rt M. Uhite, and 
Secretary of Labor Lynn Martin. 

R^»ert Scott testified that passage of H*R« 2936 is 
important to cc»iammity colleges as t^ll as the nation's 
industrial cosq;>l6x. He testified strongly in stipport of the 
Outreach and Partnership Grants section of the legislation. 

Secretary Alexander testified that he sui^orted most of 
the goals of the bill. However, he felt that the prcq;>osal8 
duplicated many of the activities authorized under the Aduxw 
Sducation Act, the Carl D. Perkins Vocational and Applied 
Technology Bducation Act, and the Job Training Partnership 
Act. He did include in his testimony that the concepts 
underlying the proj^sals were sound. 

Under Secretary White deferred to Luther Williams on H.R, 
2936 and focused his testimony on H*R. 3507. Assistant 
Secretary Jones also stated that the Departxi^t of Labor 
supported the goals of U.R. 2936, but the Department felt that 
the legislation was duplicative. 

On the basis of suggestions made by witnesses at the 
hearing, by testirony submitted for the record, and by 
discussions with other interested groups, the Subc<smnittee on 
Technology and Competitiveness develoi^ a substitute 
aronffarent to B.R. 2936. The amendment in the nature o^ a 
substitute gave more discretion to the National Science 
Foimdation in developing the programs authorized by H.R* 2936. 
The Subcmmittee on Technology and Cc^t^titiveness ordered 
reported the substitute offered by Chaixmin Valentine on 
October 31, 1991. 



S ECTION- B Y -SECTION EXPLANATION OF THE BILL 
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SBCnoW 1. Short Title 

Tliis Act may be cited as the -Technical Education and 
Tcaining Act of issi," 

SBCTIOTI 2, Pindin«yB 

rtm findings explain that the United States is at a 
disadvantage in the global economy because the teerican 

adequately trained for the technologically 
advanced B»dern worlqjlace. The is^rov^sent of our workforce's 
productivity and cair intematiraal ectmosiic positi^ax depend 
upon the substantial upgrading and coordinatioo of our 
educational efforts in science, sathegaatics, ami technoloqv 
especially at the associate degree level. Tbe National 
Science Foundation's traditional n>ie in developing model 
curricula, diasaainatiag instructicaul naterlals, enhancina 
faculty developjnent. and stiaoilating partnerships between 

institutions and Industry, makes an enlazged role 
for the Foundation in technical education aiul trainlno 
particularly aw>n^riate. ^ 

SgCTIOW 3. Techni cal Education a»l Training 

This secton establishes three program within the National 
findings '° a*iress the prcfljlems described in the 

The national Advanced Technical Education and Training 
Program authorizes NSP to award matching grants to 
associate-degree -granting colleges to provide educational 
training in technical co^tencies in strategic fields. These 
grants shall be used to develop collaborativl programs with 

^ technical occupational training and shall 
place emphasis on attracting men and women to theprogramSrtIo 
^^H^Jf? students or who left high school^iS 
graduation. The program calls for funding of instructional 
?™^<«£2^i^J' dsvelopBsnt programs, personnel exchanges. 
S?^S!f?«ini.**-** industry, purchase of instrumentation, and 
dlssradnation of the instructional materials. 

Under the National Centers of Technical Education and 
Training program, the Director of NSy is to establish 10 
wS^S«nr?^S!?^«!l^ among associate-degree-granting colleges 
t~fnf^« f^i^L^"^'?^ °^ advanced technical education a^d 
training and that excel in undergraduate education in 
math^tics and science. 

of «Sff^ ^«®J^■''^"'^*5^°" Partnerships program, the Director 
^IJ^^ t ^ "^^^ grants to establish partnerships to assist 
associate -degree -granting colleges and 4-year academic 
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institution* in telpiz» stwtonts to sake the transiticm f ram 
associate -itegree* grant ix^ colleges to 4-year acad^ilc 
instltuticms. Hie stiKlents wmild be able to achieve bachelor 
degrees in sathenatics, science, engineering « or technology. 

SKCTI^ 4^ Authorigation of itoprooriations 

H.R. 293$ authorises to be af^rc^rlated to the National 
Science Foundation $50,000«000, from evm otherwise authorized 
to be appropriated, for each of the fiscal years 1992 through 
i996 to carry out this legislation. 
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RArTrGRonwn 

11»re is smf broad cxm^mua that workfQrce eAdll and 
education levala are ijqportaat alementa in tte interaaticmal 
cos^tltlvenoM of ImaiMsa. In the paat, saicb of the 
expaneion in mur e&moeir had to iflth the iscr^isliHr sise of 
tmr labor pool. Because of a slowing population growth rate, 
tte natlcm Mil have to d ei»y »l s»)re h^vily upcm increases in 
oatimal jpnoductivity groiith ratc» in ordto to fuel ectmomic 
expansion. Achieving vutly hi^ier ratM of grovth in 
procnictivity vill require a change in iyi^rican business 
organitation practices axiA a isuch strcmger eoqdiasis tm 
workforce training ai^ m quality educatira at all levels and 
of all types. 

In a "high- performance worlcplace*, workers make decisiozis 
and exercise their omi jud^rant and expertise lAen faced with 
a pn^l^. Gcme is the need to follow strict procedures by 
the manual or to wait for supervisors to arrive on the shop 
floor. For this reason, or^Luisational structures becon» 
flatter, managen^nt layers are not needed and vanish. 
Production mrkers tegin to take over mny of the tasks ^ich 
used to be perfonned by management, iiprkers need to have 
advanced skills aitA more advanced techniral training in order 
to perform more complex jctoa. 

Fifty percent of wr seniors terminate their formal 
educaticm with gra^ticm from high school. 9&ireover, more 
than 20 percent of all sti^nts drtq? out before coapleting 
high school (the figure is as high as !>0 i»rcent in many inner 
cities). This is (hie, in part, to a fault in our syst^. 
Many high school students ae^ no clear link tetween school and 
jobs; or at least they see no «ill defined route l^tween the 

tlK). 

Today, half of our high school students are confined to 
the so-called general track, offering them neither strong 
acadCTdc nor wox^^based skills. At best, these young people 
face low-skill, Icnr-paying seo^Klary labor market jobs for at 
least a period of a year or more following graduation? at 
worst, they face ui^fi^lc^ment . 

A survey of adults ages 21 to 25, titled the National 
Assdssii^t of Bducatim Progress (NABP) states, »By 
yesterday's standards the news is good: Ninety- five percent 
can read and understand ths printed wrd. In tenns of 
tcm»rrow's needs, there is cause for concerns Only a very 
szBall percentage can understsmd complex material. While we 
don't have a major illiteracy problem, we do need to improyre 
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thQ skills of Bttfflt of our young adults. In other words, we do 
}iave a literacy prcA>lem." 

Japanese high schcol students imist cosnplete at least two 
years of aathOTatics and two years of science. Many U.S. 
schools require only one year of aaathCTsatics aiul science. 
Ninety percent of all Japanese graduate from high school. 
They attend school 240 days a year and spemi an average of two 
hours per day studying ccofmred with abMt one hour for 
AiBsrican students, j^reover, despite the fact that Japan has 
half the pt^lation of the U.S., it graduates »ore engineers 
froas undergraduate college program than does the U.S. 

Industry imist realise that the echtcation system is perhaps 
its most important sui^lier. For this reascmi it must work 
with schools—as it does with other suppliers- -to ensure that 
the product ic receives meets its needs. Toward this end, 
then Secretary of Labor Elizabeth Dole, in 1990, a^inted the 
Secretary's Commission on Achieving Necessary Skills (SCANS) • 
SCANS will be attea^ting to imprcnm the relevance of education 
to achieving national economic and ccs^titiveness goals. The 
first step is to identify the specific skills timt workers 
need for productive em;>loyment. The Commission will recoms^nd 
proficiency levels, the means to achieve those levels, and 
effective ways to determine whether or not students are 
attaining those levels. The COTimission on the Skills of the 
jP>merican workforce suggests taking one step further by 
awarding tecurical and professional certificates for various 
mastery levels. 

The U.S. murt begin to think in terra of an alternative 
formal syst^ to university education %^ich is capable of 
providing alternative routes to productive careers for 
noncollege- bound stuctents. Unfortunately, at this tine the 
U.S. "system' works vary poorly. It does not permit efficient 
articulation between education levels and does not adequately 
blend work-based or technical subject matter with the ii»re 
traditional core programs of study in the basic sciences. 

Studies have shown that workers with EK>8tsecondary 
technical educaticm perform tmtter when first hired and often 
eventually becos» candidates for higher level positions in the 
firm. Moreover, taking technical courses as a high school 
student is associated with only small cutbacks in the number 
of academic courses taken. It is also associated with 
substantially higher wage rates, employment and earnings in 
the eighteen sK^nths following graduation. 

The need for some form of technical education is apparent. 
Forty-two million people are employed in jobs that require a 
significant amount of training beyond a basic education, but 
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not a four-year college degree. It is in these lotos that 
occiipat ion -specific skills shortages are most often found. 



EXlSTtm PROGRMG 

7hB federal role in technical education is defined by two 
main prograiis. The Joto Training Partnership Act CJTPA) 
program are housed at the Departs^t of Xxabor and are 
primarily mrker training program, •niese prograo® will not 
bo discussed in this report. The Carl D. Perkins Vocational 
Education Act authorises vocational and technical education 
prograiBs at the Department of ^iucation • 

The Carl D. Perkins Vocafional Education ;^t is budgeted 
at approximately $i billion in FY X99l. No increase was 
requested in FY 1992. of that, $63.4 million was requested 
for the T^ch-Prep program with no increase planned in FY 1992. 
ThB Tech- Prep program is the only genuine technical rather 
than vocational education program funded by the federal 
government . 

mny ej^rr.a believe that Tech-Prep can help motivate high 
schools students through a very "hands-on" and applied 
curriculum. Students can seo why they iire learning the 
information that they are laming aiKl ^hat effect u may have 
on their future careers. It is believna that collegut^ will 
gain better prepared high school students and enroloyera will 
gain eaployees with advanced skills. The Tech- Prep program is 
a "^ra program, it cerates by intrcKiucing the high school 
student in his or her junior year to an integrated and 
" raiuaUy mort zosBpJex technical preparatiQr program that 
t«x«in.it«8 with a coimmity or technical college degree, it 
is oasei-^ cn the ic<m thst st-udents function best irtien goals 
c^e cle^- and -aptctatio-p j saJ istically based and they know 
why they are in school. 



8 



275 



241 



SCIENTIFIC AND TECHNICAL EDUCATION ACT OF 1992 

MR. BOUCHER, f nai tlie Suboomimnes m Sconce. Conmittee on Sdence. 
Space, and Tedutology suhautted the f oUowing 

REPORT 

[To acemqiany HS. 2936] 

TfS^te to ^todi w^tefemd tbe laU OiR. 2936) to estabi^Tinvgraas 
aafl wttucal e<tocat«m o q w W li t i ea of aa9oaa!fr<toe»«rantii» coUesBai and 

lall rapcfftsd with an anwmdment in tlis nSure <rf a substitate bf 
unanimous voioe vote. 

CONTENTS 

L BM k gronro l bikI Need f (H" L^Hjatkm 

^ Sf™2<^ Sttboomnuttse Actkas Esirianatk^ 
IIL Cmmmtteo Viemn 

IV. Seetkm Secticai Aimlya^ 

V. Subcsumnittee Reoommendati(m 

L BACKGROUND AND NEED K)R LEGISLATION 
n«itJ^^»JS!?^ «OTtributor to Ingfaar education in tbe 

nni^ sfmam rqneaenting 43 perant d all usderaradnatB Andents aod 
ooi^ntmg 40% of aU instttotmns irf liq^ edncatifin. /^nraximatBly of 
ar ftHtentt enrolted in two-j^ ooU^ transfer to fcur-^nr colieses ai^ 

«ji J2*!l ^ «*«iKtoMnt of scieiffie and tscfanok^y education, tw-year 
o^^aw pari^la^nnportant as apotential source of fteture sdsntista 
SL^KLi^ agmfiranoe trf 8S9oaat»i^re»franting coU^ has kau 
Sn^SSf^ by AiTOKan binsc^ and ii^Eatnr, whkh ^raSabout flJ 
iBiim annuaUy on tiBinii^ laowided by tw>«^ar 

J5I22!5 an iaqwrtant role is scMnce and 

ftKtogos? ^fflfian. these mstt&tKos face ansjoe pn^^ in deUvering 
" ^ advancal technology fffllds to tl^ 

SS'^r^ ™f°^ face heavy teadnng loads iod are f requentty 

"°g°^,tP keep up to date with tl» latest (gvelopments in th^ fadi 
l^to^ f ralitiei and equipment are frequently (mtmoded and erqxuuove 

J?®- ^tiooal Scfence Fwmdation (hBF) has played a major lole as a 
catalyst m tipgradmB undergraduate staence and mathsmatks programs at 
fow-j^-TOU^ Although the NSF has supported programs in wentific and 
^TOOflBd tedmotogy education at two-year OEdhses, t£ level of a£fi»t fcas 
been snaU relative to other undergraduate programs and to the amtribution 

1 
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^JSr^-^^^J® uawtergrachiate edttcatkm. While the fiscal year 1993 
M?*f3"*^,r**^ ^ « currently ^ 

to instrfflnantaiianlSto laboratory inmravenamt^ 



bw^of tte a aitegoate to anaSds aa espanson of fSFs 

l^Blathw tmtatiras have been mrnxsed in the n»nH 

E*»«tem ^ White tte tvo bills differ aa^what intSr 

(a) d&velq) of nuxkl curxkula and instnicticoal pn^rams: 

(b) provide faculty eauidui^t; 

(c) develop at^ disKminate rnodd instnictionai materials; 

(d) poxchase or lease of slate<jf-the^ instnuaentatiQn; and 

^^IfL^'"^^ partnenJups between educationU institutions and the 
private sector. 

fnr ^ establndinifint of a grants program 

^^^^2^^ ooUegBS e mid i ani y ni g these traditsmal NS^ methols will 
s^ffito £UKi rnxmam soanoe and matiffimatks edueaticm at associatihdegrce 

rtudtots graduatmg f rwn two-year colkffiBs to wwk m advanced terhndosv 
^^^^^^^ ^ wiU f««n two-ye^^S^ to^S 

badielor degrees mscianw and mathsnatfcs at f (Mr-year 

n. SUBCOMMITTHE ACTIOI^: EXPLANATION OF AMENDMENT 

199L ^ S?*J^J£1S^ ?y Reprwsentative Davk! Prke on July 17. 
^ The bill Ti^referred jomtly to the Coamuttees on Science, Space aral 

10 lite Suboammittee on Technology ami CcmpetitivenesB. 

c«mti5*4,iK?^ ^1' ^ Subcommittee on Technology and 

Ctopebtn-wiMS haU a lemlative hearing <m HJL 2936 and ^ ^ 
An»^ Industaal <ia^ ^ T^mg Art 5 Jw St^xS ^ 

Luther Williams. Assistant Director for Ednaition and Human Sesouites, 
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Itet^aial Scbncd Poundatka; Ms. Martha QiM^da* Team MeaAm, (ksmvH 
Maiafmaao^ New XJmtiA Mc^ ^^lltlf actuiing. Fntam% Calif osmta; Mr* 
Anthony Patrkk Carwvate, Vka PrBakteit and C3uef Eoomamst. AmoicBn 
Soddtjr to Trainii^ asd Oovd^sa^n^ Akxamlrm. Viinaia; Mr. Jaam £. 
Sdiwanc Pmatent, OMNX-CsraiitBi, bs^ Qksmsw, Ufincw aiul Dr. David 
R. Piem. Prea^tent Asmkan Aapd a t km <tf Cdnmiimty and Junior 
Col^os. Wftdrington, DC Ibe ^ibocnnsuttee on Tedumlo^ aiKl 
C ompeti t iTO Mgs ito?elopsd an anwndment in tlie natnre of a suJiMitute to 
HSL 2936, ^1^1^ was ordered reported tm Ocbrtwr H ISW by vme vote. 

Gft November 19, ^91, tl» ^itow mimit tee <m Sdssm hekl a kg^thne 
hearing on Hit 2K36 and RH. 3606. ^tuases indmted Mr. Prsoe; Mr. 
Hha^andr 1%. Luther ^R^UmnB, Aaiusmt DSxectn for EdiKatiaii ami Human 
BesraroeSp Natnanl Sdeim Fonndatbn; I^. IVil&m F. Skiyiter, Pieaktont 
Wy^vilte Comnmnity Od^e, VytiteviUe, Vtx^mb; Dr. Ciary toaal 
ESxector fflhy ns Co gmnml y Col^ Board, ^Sfmn^kld, lUaMnc Mr. P. 
Doi^ltt OrosedDse* Director of Smf fiz^ O^nigttton ami ^ Eomlo3P6e 
DeindopoKitt Martin Marktta Electromcs. mf (mnatbn and Mwiteg wcmp. 
Orlai^ FIor»la; Mr. Jeff EUiscm. Essds^ Ba» Man^ser, INTELt Chandler* 
Arizoim; and Eh*. Paul C Onnini Jr^ President Vateida Ommmnity 
CqU^ Orlando, Fkmite, and Chairman, Joint Commimm m Federal 
R^tK»a of the Anunrican Asncsatkm of C(anmunf.ty ami Junior Odlq;es aui 
ci the Assodatkm of Community CoUe^ Trustee 

Bawl on recornmendatkms of tite iiditi^sset, an amemhnent in the 
nature o£ a subrtitute was itowiqped by Chairraan Bcmcfaer. The 
^ibooonmittBe met on March 18, 1992, adopted the amendn^t and ordered 
the bill reported by voke vote. 

The anuudmrnt retained the basic structure of HSL 2936, while refining 
the proposal as follows: 

L provide greater discretkm to tl^ Natkmal Sck»:&ce Foundation in 
carrying out the programs authorized by HJL 936; 



lef ocus the legsdatkm to eoiriiarize traditional National Sc^noe 
Fouxuiation methods to tq^raite sdentuic and advanced technok^ edmaticm 
programs at assodate-degi^^granting GoUegra; 

31 eliminate the requiremrat m HJL S36 f m* matching oon^eiteral 
funds to be prov^led bjr assodatfr^iegree-granting col^es as a ooiKlitimi of 
receivi]^ a ^nnt tm ansmfamait requires tl^t grantees mmt make 



4. redir^ the biU's autlunizatkm level by provkling that there are 
authorize to be appropriated, from sums otterwise authorized to be 
aj^oprmted, S3S miuum f (ht fiscal year 1992 ami $3S millimx f m' fiscal year 
1993. The Subcmnmtttee intent that tl»s auttorizatkm tevel contain^ in tte 
am e ndmen t will j^t interfere with tl^ Natkmal Sconce I^»mdatkm*s existing 
undergr^uate programs in mathemattfs and sgence. 

The consensus reflected in the ammdirwt Iniilds upon initiative 
undertaton on a anall scale by the ^SF. The N9P is provide with greater 
discretion in administerii^ the various grants programs, which are focuised on 
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rali^ttpon tra^aaal methocb of iaiprovrng sdentific and tedukal 
SS^ciE^ mance tlin»^ sopport of tiainiiig pnjgrams at 

SrS.f^S'*2!S?t* mz heaxmg m the loasapment of the 

^ra»o^|«l8 <m to ctf txaf^ travaling <» the ^«P^fetb^«kboM. 

of oosuMawalservioBstoNSH^etuaera. 

r^iiJ^J^^ ®* ^ hearing tot they must inmqse to aoceptable use 
pti^^j«totooonf«TOtqthBjjro^^ The 



an^i^t would modifir to l^tmsal Scafflce RjuwiSAa of 193) to 
aiiiwf^to rrawvB to aooqitefe^ uas polky. if to miwvai would lesult in 

^^^^ ^""^ capahihty of to i^twnt to siq>pQrt reseaich and 
eoucatian activities. 

Ill COMMITTEE VIEWS 
1. Undergrariiinte Edaca^ 

Tl» Su hcma oittee views to progtams uitlBsrizKl in this bill as 
'igy^ y^ °^ * ha&noed approach to usdeigradaate 
wjMgKSi. Jib Subcommittee expects tot funding for to pngranis in 
tus Ml would mt be at to e3q)ensB ctf otl^ undergruiuate efInU 

«„thS«i"?f*S?*"S?- administer to programs 

autnmzBd m this bin m to same mam^ and under to same rules as 

!S™h,lL^ Jflft***?" programs. For eiamide. indirect cost 

^lould be handled in to same 
^ner as m eastiiffi NS» edtuatmi inxwrams. Rimhng sdiould not be 
used to support nm»fialeducati<m or to suteKlizB student tuiti^ 

IV. SECTICH* BY SECTION ANALYSIS 

&c^t ates to short title as to "Scientific and Technical Education Act 

ates to f(dhiwing findings and reasons for introducing to 

SLffej^^ in to world economy faces great 

challenges from hi^y trained foreign competition; 

Sh,35L!!!^i"fSfL^.*'* '»«er prepare for to 

technologicaUy adwnoed. oanpetitiTO. global economy; 

Sp^fotJST*'^'®™* *^ worlcforoe's productivity and our 

**SP««* «P«» strengthening our 
toSSL^ mathematics, and technology, especially at 
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(4) almt^es o£ sdsntifkaUy ami tc^bnkaily traii^ wotSknts in a wicte 
Jl^mty of fbMs ^ boa be ai&ir6»sed by odl^matkm axiKmg the 
Natems asmmte-digm granting adl«g» and pmate iufaistry to 
produoe dalk»l, adnatoeil teduudans. asd 

(5) tte Fcmndatum's traifitk»ial itto in (temfa^ig niodbl cunkula, 
db^mimto^ iutrwtua&l materoto, CThandi^ faculty ctevakmmnt mi 
stmmmtmg partnmbms bMitpmi ediuatkHal aMitatksis ara ii^us&y. 
mkes an enlarged rate f <^ ^ Fomidatkm in sd^sntifk and technical 
^hicatKm and trasmi^ partkolarly ^^mi{nrmte. 

Sectsm 3(b), EstaU^lies to "Nat^nml Advanced Somtiffc and Tedmkal 
Educatm Program". 11» Orectm- o£ tt» Natscmal Scbnce i^mndatkm shaU 
carry cmt a promam to assat acxndited assocbtestegite^grantins cxd^^ and 
ocnmm th^wf , to provide edttcatkai in ^hranced-^^iudny fields thst^ 
sudimthodsas: 

A. the ctevekqmient of nKXtel instructioaial prosFams in 
^hranced-techmlc^ fkibbc 

B. tto devetoCTamt of fwolty bsxA instmcun^ both full- ai^i rart-time, 
m advanoKl-todmo^ fkJds; 

C the eg fttfrfMime nt c£ innovative i^rtseraiiqi arrangen^ts among 
Ms ooate ^^reeyantn^ ecdk^ ^ jmvate sBCtor. ami state aid looa 
government (and, lAm appropaia tft. federal Ukme^tmisd wtrfmifitg 

Cqgrmn providiBg piivate aectc^ d^amtioaia^ f^ty oi^xnrtonitks to 
ve m ort-tCTm aaginnents with indnstry, sharing of pn^ram costs, 
eqmpsmLt haas, au tl» oooqpufativs use of laboratom plants, and 
other facifatieai md pnmskxn for ratevant state^tf-tfae-art work 
esperknoe opportunities for stst^tots fttimii^ jn {nrograms; 

th e purely or tease of stated *the-art imtiununtation ^««ftnt«>^ to 
progian^ (tesigi»l to mie^jare and upgrade stodents in sckntif ic and 
advai^ed^techiiKalogy fielK 

EL the development and dtasemitmtkn of instnictkmi materials in 
SQffpon q£ ixammiag tte ^vai^ sctoitif ic ami technical educatkm and 
training capsunlstm ctf aasocateHl ogiw gian tiig colleges* i^^ fiHirig 
programs for mmaneMc diafantSL 

fa, carrying mit this sotetction, tl» Directcr ^lall award grants m a 

cQimpetitive, mem basis to colleges that will make cositribatkm m or in 
kindt toward the ooa^ of pn^rams fnmted 1^ si»h grants, and estaUish ami 
mamt^a reacfily aooessi&e mventory erf programs which are funded under 
this subsocticm. 

S6cti(m KbX Authwixes tte Director to esmUish centers of excellence* not to 
exceed 10 m number, anmng assodate-degree-grantii^ coite^ 

The centers shall s^rve as national ami r^kmal ^If^ntigh^^^ and 
OKN^ for the berofit bodi ooll^ and secomlary sdmls. and shall 
provme seminars and pfogroms to dissemiimte moctel corrkula and SKxlel 
te a ch i ng metlMxh md h^rtnictional materials to other 
assocsateHiegrra-granting coU^ in tl» g^^^aiditc reg»m served by the 
center. Caters desolated uncter this sub^ctKm shaUbe geographically 
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SS^SS^*?* 2SJ?^ OMtriimtKiM. in cash Sinkmd: toward^ 
«« of progranis funded by grants inadeiuatertte « «» uw 

^SSL-i^**T*®' ^ ^ niate -partnei^ grants- to 

or tediaology toSiaka tl» tiand&n from 
««ge^^tag colleges to toffi^togi^e^ting inatitutS 

Ow^^Bg lamwila to ensue that acBftemtc credit eanied at tlie 
wwoatohtow^ranting coUege can be transferred to 
Ise^lor^te^ee^rantinginstitoffi: "«i»»w«o ro 

^^onning teadiers from tl» asaodate-degree^rantisg adte&e on the 
gg^r^«n«nts of ooun« arZ^'SSaSS^tiS 

^o^ntog summer programs fa- students fitan the 

SSL3S22l-JS?^^ ^ Directca: to make "«»treadi grants to 

^!5LS2?°^*y served by the ^%e by iamw mathsmattts and 
ewoaragmg thelKl TaSa^ 

fcMi^^sr^aSiJ^^^ tow^ the sr3 

^JL^"^^^? " '^^'^ ^ section- Di^r shall 
S^duSSS?*^ ?2f*^**^ ^ncB. program effectivenes, and to 
^^^dupUcatKm. with the programs and pol»^ of other relevant federal 

Sji^LSlS"^* for a grant under this section, an 

conswtium thereof, shall provide 
^S^cf^^ Jl?® IWor that It will not decrease its ijvel of 

Section 3(f). "Definitions". 

Sl^ ^v.,S?^'?^'!!!:?^tiM institutions- means accredited 
d^^ n SS,?^-^ "^tutes of tcchnol(^ that award badielor 
J n. thematics. science, or engmeermg. or a 4-year technology 



SJ^i thf ^^"^^^^ "^"^ advanced technical activitfes 
^IL.tfL.i^ a»de.matmn. numaturizatiwi, integration, and 
com^rnatioa of electronic hydraulic jHWumatic ^TnocS 
^rajraUeiecommu^ fiber qrtia. i^^TS oth^te^hiSS 
S^SwJ? productivity improvements in^^S^ 

SKK?^ ^^^Wrta^**^ cwniierokL and similar eoc^mi 
nauoQal secunty activities; 
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0}t!ie tersHi ''assoGiD^-d€gree-gr8Rtiii| ccdl^'* ^ mssois a 
r^ksiaUy-^cn^ted jatsBccamry «faicataoiaJ isstitatiasi tbat has 
autb^ity to aw&ni aa asncktsa d^ra or ouiqiarat^ teciuiical oerti&ate 
as»l bas t!i8 mi^»i of ctff^ing oonqire^issTO e di ira t i fl n s^ryk» to meQl 
tlffi of a jMsoiisddl ocomaiuiity. iadttding a jumor coU^e, 

cQsnmumty adtep. tedmkal ii»titsite, o^ c^im poil»oondarY insAitutimi 
ctffenzsg cc^opreteisaxva asmsate-degree prc^iBins m t^jmicai fidd; 

(4)t!K{ *a^g9^ partr^idiip* is^ans c»ie w smnro 

asst^tSK^ree-giantii^ cxdl^^ in parti^ndi^ ^tb <me or moro 
b^i^i(»rHlq;reoip:aiit!!^( institotkasi; wA 

0) the term "timtrsdit»s&^ stuctesxts** n^ass studrats vfl^ have teen in 
die "^^i^rkf oroe mi ^sire to AuUm' their edi^tioa and traxzsii^ in 
advanoed^tedmotegy ^el& 

&ctim 4, Ax& edmisiisdnative amCTdment addins^ &e fcdlowing new subssctson 
at tl^ end of S^ition 3 of tl^ Natk»ial Sdenoe K iatkm Act of 

in cmrrying oot ^steectm (dX4Xi tte I^msslatkm is authmized to 
foster asid »in]p«»t the <tevelc|»Qent and use ol oai^t^ networks ^diicb 
may he us^ sxA^antiaily fi^ porfK^ in addition to research and 
edwat^m in the ss^snces and 6i^ines»rm& if tte ad&tksial us» will tend 



ressarch wd education ^m!i]S&* 

Section 5. Authoiizee to be apprcfrmi^ from ^am otherwise authonased to 
l» appropriated, to ft© Dire^cMr for cariTingoat this Act - $35 milli^ in 
Hsca! year i392 mi $35 amUk^ in ftecai year IS^. 



On Mardb IS. 1^ tte amendn^t in the nature of a suMtute to HR. 
2936. WP3 ordered famatfly reported, by unanimws vx»ce vote by the 
Sttboommitiee on &mce. 




support sucdi 
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AS REPORTED BY THE SUBOMflTTEE ON SCimx OT MARCS 18, 1992 

AMEtn>MENT IN THE NATUBS OF A SU TOTiTUTE 
TO EJL 2938 

Offered By Mr. Boucher 

Strike aQ after the enacting cuuzse and insert in lam 
thereof the Mowing: 

1 SBCnONLfflOBTtTTLS. 

2 This Act maf be cited as the ''Scientific and Tech* 

3 nical Education Act of 1992". 

4 SBC.&FINDIND& 

5 The Congress finds that — 

6 (1) the posidoQ of the Uiiited States in the 

7 worid economy fstces great challenges from highly 

8 trained foreign conq)etition; 

9 (2) the worfeferce of tte United Stat^ must be 

10 better prepared tc^ the technologically advanced, 

11 c^petitive, giobal economy, 

12 (3) the improvement of owr work force's pro- 
IB ductivity and onr interaationa] e^^nomic position de* 

14 pend upon the strengthening of our educational ef* 

15 forts in science, mathematics^ and technology, espe- 

16 cially at the aasociate-degree !e^; 
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1 (4) shortages of scienti^alhr and tachnicaUy 

2 trained workers in a wide variety of fieWs will best 

3 be addr^sed by coUabomion among the Nation s 

4 associate-degree granting colleges and prirate indos- 

5 try to prodnce skilled, advanced technicians; and 

6 (3) tl^ Frandation*s traditifmal role in develop- 

7 ing model eoiricola, dissenunating instractional ma- 

8 teriab, ««^«>^^«g facul^ development, ax«i stimuiat- 

9 ing partnexs^s between edacational institutions 

10 and indnstiy, makes an enlarged rde for the Foun- 

11 dation in scientd&i aaid technical edncation and 

12 training particolarfy appropriate. 

13 sxc.3.m3EHnFicASDTmismcALmvcxnotL 

14 (a) National Advanced ScmNnnc and Tech- 

15 NICAL Education Peoc^um, — (1) The Director shall 

16 carry out a pn%;ram to assist accredited associate-d^^ree- 

17 granting colleges, and consortia thereof, to provide edu- 

18 cation in advanced-technoic^ fields. The program shall 

19 place ^pyp^w«ft on the needs of nontraditional students. 

20 It be designed to strengthen and expand the sci- 

21 entific and technic education and training capabilities of 

22 associate-degree-granting colleges througji such methods 

23 as— 

24 (A) the development of model instxuctional pro- 

25 grams in advanced-technology fields; 
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1 (B) the development of &culn^ azid instructors, 

2 both faUr and part-time, in adviuK^^technology 

3 fidds; 

4 (C) the estai>lishment of innovative i^rtnership 

5 axrangem^ts among associate-d^jree^granong col* 

6 leges, the pnvate seetw, and State and local govem- 

7 ments (and, where appropriate, Federal laboratories) 

8 induding programs providing private sector dcma- 

9 tions, &cult7 opportonities to have short-term as- 

10 signments with industry, sharing of program costs, 

11 efpiipment loans, and the cooperative use of lab- 

12 oratories, |dants, and other fedlities, and provision 

13 for relevant state-of-the-art work e^}erience oppor- 

14 tonities fear students enrolled in such programs; 

15 (D) the purchase or lease of state-of-the-art in- 

16 stTumentation essential to programs deigned to pre- 

17 pare and u|^p:ude students in scientific and ad- 

18 vanced-technology fields; and 

19 (£} the development and dissemination of in- 

20 structional materials in support of improving the ad- 

21 vanced scientific and technical education and train- 

22 ing capabihties of associate-degree-granting colleges, 

23 including programs for nonsdence students. 

24 (2) In carrying out this subsection, the Director 

25 shaU-' 
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1 (A) wmxd grants <»i a c<»nii€tMir8, merit basis 

2 to accar^dited assocdate-degree-^rantmg colleges that 

3 will ma^ contxibotioas, in cash or ox ^nnd^ towaitl 

4 thd emt of ;»r(^rams ftmded by gach grants; and 

5 (B) estabh^ and mainlaiin a readity aceesdble 

6 invEUtoiy (d programs tduch are ftraded ander this 

7 sabsection. 

8 (b) NjmoNAL Centsbs of Scxentxfic and Tech* 

9 NXCAL EDUCAXXON.—Ths Directw shall establish caters 

10 of ecscellenee, not to eseeed 10 in xmmber, among aasoci*- 

11 ate^egree-granting college. Centers shall meet om or 

12 bothof thafcAowixkgmteria: 

13 (1) Exceptional prt^^rams of advan<^ technical 

14 edocaticm. 

15 (2) Esscdleoee in tmdergradoate education in 

16 science^ 

17 The centers shall serve as national and regional clearings 

18 houses and niodels for the bimefit of both colleges and sec- 

19 oz^daxy schools, and shall provide seminars and programs 

20 to disseminate model curricula and mc»iel teaching meth- 

21 ods and irs^xoctional materials to other associate-degree 

22 granting colleges in the ge<^raphic region served hy the 

23 center. Centers designated under this sul^ection shall be 

24 geographicaBy distributed and chosen by a competitive. 

25 merit^based application process from among coUe^ that 
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1 make contribudons, in cash or in kind, toward the 

2 cost of programs fdndei by grants made under this sub- 

3 section 



4 (c) Abticulation Partnerships. — 

5 (1) Pabtnebship grants,~(A) The Director 

6 shall make grants to eligible partnershqjs to a^ist 

7 students pursuing bachelors degrees in mathematics, 

8 ^science, engineering, or technology to make the tran- 

9 sition from associate«degree*granting coU^;^ to 

10 bachelor-degree-granting institutions, through such 

11 means as — 

12 (i) ^amin i ng curricula to ensure that ax^- 

13 demic credit earned at the associate^egre^* 

14 grantmg college can be transferred to bachelor- 

15 degree-granting institutions; 

16 (ii) infoiming teachers from the associate- 

17 degree-granting college ou the specific require- 

18 ments of courses at the bachdor-degree-grant- 

19 ing institution; and 

20 (iii) providing summer programs for stu- 

21 dents from the associate^d^ree**granting coU^ 

22 to encoiu^ such iitnidents' suteequent matric- 

23 ulation at bachelor-degree^granting institutions* 

24 (B) Grants made under this paragraph shall be 

25 awarded on a competiti^^e, merit basis. 
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1 (C) Each eligible pmtnership receiving a grant 

2 under this paragraph shall make contributions, in 

3 cash or in kind, toward the cost of programs fimded 

4 bv such grant. The contributions shall include — 

5 (i) counseling students, including non- 

6 traditional students, about the requirements 

7 and course o&rings of the bachelor-degree- 

8 granting-institntion; and 

9 (li) conducting workshops at the associate- 

10 degree^granting-college, and conduct special 

11 tours and orientation sessions at the bachelor- 

12 degree-granting^institution to ensure that stu* 

13 dents are f jT>^!^fty with prof^^ams, including lab* 

14 oratories and financial aid programs, at the 

15 bacfaelor-degree*granting-institution. 

16 (2) OUTBEACH GBANT8. — ^The Director shall 

17 make grants to associate^iegree-graating colleges to 

18 strengthen relationships with secondarv schools in 

19 the community sensed by the college by improving 

20 mtathemstics and science education and encouraging 

21 the interest and aptitude of secondary school 3tu- 

22 dents for careers in science and advanced-technology 

23 fields. These grants shall be made through a com- 

24 petitive application proc«» from among colleges that 

25 will miake contributions, in cash or in kind, toward 
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1 the cost of programs ftmded by grants made under 

2 this paragraph. 

3 (3) Geoghaphic DiSTRiBUTtON.— In awarding 

4 grants under this subsection, the Director shall en- 

5 sure an equitable geographic distribution of such 

6 grants. 

7 (d) Coordination With Other Federal Depabt- 

8 MENTS.— In carrying out this section, the Director shall 

9 consult, cooperate, and coordinate, to enhance program ef- 

10 fectiveness and to avoid duplication, with the programs 

1 1 and pohdes of other relevant Federal agencies. 

12 (e) Limitation on Plttoing.— To quahfy for a 

13 grant under this section, an associate-degree-granting col- 

14 lege, or consortium thereofc shaii provide assurances ade- 

15 quate to the Director ^^^HBI^^H^ it will 

16 not decrease its level of spending of ftands from non-Fed- 

17 era! sources on aA-aaced scientific and technical education 

18 and training' programs. 

19 (f) Defdjitions.— ^ used in this section — 

2^ (1) the term **bachelor-degree-granting institu- 

21 tions" means accredited colleges, universities, and 

22 institutes of technology that award bachelor degrees 

23 in mathematics, science, or engineering, or a 4-year 

24 technology d^;re€; 
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1 (2) the term •'advanced-technology'' includes 

2 advanced technical acthities such as the mod- 

3 ernizatiQn. miniacoriiation, integration, and eomput- 

4 erization of etectronic, hydraulic, pneumatic, laser. 

5 nuclear, chemical, telecommunication, fiber optic, 

6 robotic, and other teehnologicai applications to en- 

7 hance productivity improvements in manufacturing, 
S communication, transportation, commercial, and 
9 similar economic and national security activities; 

IQ (3) the tenn "associate-degree-granting coUege ' 

11 means a regionally-accredited postsecondary edu- 

12 cational institution that has authority to award an 

13 * associate de^ or comparable technical certificate 

14 and has the mission of offering comprehen^ve edu- 

15 cation services to meet the needs of a prescribed 

16 community, including a 2-year junior college, com- 

17 munity college, technical institute, or other post- 
18 secondary institution o&ring comprehensive associ- 

19 ate-degree programs in technical fields; 

20 (4) the term "eligible partnership" means one 

21 or more associate-degree-grsnting colleges in part- 

22 nership with one or more bachelor-degree-granting 

23 institutions; and 

24 (5) the term "nontraditional students" means 

25 students who have been in the workforce and who 
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1 desire to fiirther their education and training in ad- 

2 ^•anced-technologj' fields. 

3 SEC. 4 ASMDOSTHA.'ZIVE AMENDMENT. 

4 Section 3 of the Xational Science Foundation Act of 

5 1950 (42 U.S.C. 1863) is amended by adding at the end 

6 the follomng new subsection: 

7 "(g) In canring out subsection (a){4), the Founda- 
S tion is authorized to foster and support the development 
9 and use of computer networks which mar be used substan- 

10 tially for pui^oses in addition to research and education 

11 in the sciences and engineering, if the additional uses wiU tend 

12 increase the overall capabilities of the networks to support 

13 such research and education activities.". 

14 SEC. 5. AUTB0BIZA310N OF APPROPBIAnONa 

15 There am authorized to be appropriated, from sums 

16 otherwise authorized to be appropriated, to the Director 

17 for canring out this Act — 

18 (1) $35,000,000 for fiscal year 1992; and 

19 (2) $35,000,000 for fiscal year 1993. 
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